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PsRMiT me. Gentlemen, to present to 
the public, under the auspices of your 
name, the fioUo^g transladon of the ce- 
lebrated Werner^s Tieatiie on Vdn^ uiw 
dertaken with a iriiew of ferwai^g the 
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object which first associated you together, 
the Extension and Promotion of the 
study of Natural History. 

T observe, with infinite satisfaction, the 

success wluch has already attended your 

^ exertions ; and anticipate with pleasure the 

. advantages wluch are likely to accrue from 

a continuation of them. 

May your labours in that department of 
sdence be long useful ; and may they be 
always as highly valued as 1 value them. 

Accept of my best wishes for the pro- 
sperity of that institution, to wluch I am 
proud tOk have the honour of bdon^g ; 
and believe me to be, with sendments of 
tht greatest respect. 

Your most obedient 
' \.'^. - : i And very humble servant, .. 
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TRANSLATOR'S PREFACE. 



It is now upwards of seventeen years smoe 
this treatise, the only publication in which the 
celebrated Professor of Freybei;g has given any 
exposition of the principles of his theory, was 
first presented to die public : yet strange as it 
may appear, it is no less true, that the doctrine 
it contains has been almost unknown, at least 
little studied, in this country, till within these 
very few years. . 

It would be no <EflkuIt matter^to adduce a 
variety of reasons in explanation of this singu- 
lar circumstance $ but such a detail would be 
very uninteresting. ^Nothing perhaps has re- 
tarded a knowledge of the valuable observa* 
tioDs and discoveries wUdi it fjtntajnsj^moie 

than 
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than itf having been written in German, a Ian- 
guage so litde cultivated in this country, that 
die perusal of this work, has been confined to 
a few literary persons. For the same reason, 
much useful information on the nature of 
mines, and tne mode of working them, is still 
as it were locked up from the use of the prac- 
tical miners of this island. The number, varie- 
ty, and importance of the mines in Germany, 
which annually yield an immense treasure, 
have created, in that part of the continent, an 
interest which is quite unknown here. Scien- 
tific men have there directed their attention to 
discover the manner in which ores and mine- 
rals occur in the bowels of the earth ; and by 
reducing to fixed principles what they have 
been able to discover, they have, by their in^ 
▼estigations, afforded much information, which 
has often shortened the labour of the practical 
miner, and been of much service in assisting 
him to solve many of the doubts and difficut 
lieii which in his subten^neaa operationi be 
»«<pcnt^ operienca, 

ft It 
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It b a convicdon of this, combined with a 
hope that it may be useful, which has induced 
the translator to present to his countrymen, in 
an English dress, the New Theory of ths 
Formation of Veins; a task which he under? 
took with much diffidence. How hx his hopes 
of the utility of his labour may be realised, time 
only can determine. If^ however, he shall be 
the means of giving more publicity to the doc* 
trine which this treatise contains, by bringing 
it within the reach, not only of the scientific 
geognost, but of the practical miner who may 
not be able to peruse die original, the time be 
has bestowed on the translation will not have 
been employed in vain* ^ 

The translator is sensible that he has much 
reason to offer ah apology for the manner in 
which he has executed his task* He is not in* 
sensible of the advantages whidi an ornament* 
ed style confers on any literary performance. 
But in the present instance, it has been bis am- 
bition to render the original as closely as pos- 
sible} irustinigthat the fiddiqr<xf thetmsla- 

tlQll 



X TIUNSLATOR^ PREFACE. 

tion will atone for any deficiencies which might 
strike the reader of cultivated taste. 
Werner has a manner of expressing his sen- 

m 

dments which is peculiarly his own, and in 
many of the most valuable parts of his sub- 
ject frequently makes use of a tautology which 
appears unnecessary. Of this the translator 
has in some instances ventured to retrench a 
little 'f though, in by far the greater number, 
he has not presumed to make any alteration. 
Wherever this has been done, he has pre- 
served the sense of the original at the expence 
of giving to his sentence a turn which may 
often appear prolix, and which without this 
explanation would be thought inexcusable. 

He has incorporated with the work a num- 
ber of additions made by the author, which^ 
however, do not appear in the original. These 
were given by Werner to M. Daubuisson, 
who inserted them in his translation into the 
French, and appear lo valuable .an addition, 
that to have omitted them would, have been 
Ughly reprehensible.. ' . 

The 
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The notes which he has ventured to add 
are such as seemed to afford some* illustration 
of the particular parts' of the doctrine which 
they are intended to explain ; and though not 
so numerous as by some may be deemed ne- 
cessary, they will, he anxiously hopes, be 
found, to afford some information on die di£> 
ferent topics of which they treat. 

To conclude, the translator requests of all 
who, from thdr local situation or professbnal 
occupation, may have an opportunity of com- 
paring the contents of this treatise with what 
they read in the great volume of nature, that 
they would correct and rectify didr former 
observadons by what they may here find, and 
note what on comparison they may observe 
not to correspond with the real phenomena of 
nature. We possess litde or no infermation 
en the mining districts, or rather depots, of diif 
country, for as yet they have not been divided 
into minmg districts. That many in^KSTtant 
mmeralopcal facts may be ooUected -from a 
carefiil ranrey ef these mipia canqot be doub^ 

! v;j cdy 
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ed, though we must regret that the attention, 
of scientific men has not been directed to an 
examination of them tonducted on just and 
fixed principles. To suppose that the proprie- 
tors and conductors of our mines do not pos- 
sess the same inquisitive spirit, for which in 
other pursuits the natives of this kingdom are 
remarkable, would be to hazard a conjecture 
which will never be admitted. We must 
therefore seek some other cause to which this 
inattention is to be ascribed; and we cannot 
discover any which will more readily account 
for it, than the want of some just and correct 
observations founded on facts as they present 
themselves in exploring the great and hidden 
treasures which this country contams within its 
bowels. 

On the principles of this treatise, Werner 
has reared that beautiful superstructure to ac* 
count for the mode of formation of this earth 
in general, which has obtained his name. It 
is the result of 30 years dose and unremitted 
^pScatkm to the nature of veins and the mi» 

neral 
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neral mas%s which compose the crust of the 
globe, ^d is deduced from facts aIone» to the 
exclusion of all hypothefJs. Such a mode of 
plulosophizing. Viz. observing facts, arguing 
from them, and then establishing a theory on 
what has been seen and can be explained, 
gives us all the probability of reaching the 
truth that legitimate induction is able to af- 
ford* It is this which has confierred its^ supe- 
rior cxcelkncc on the Wemerian theory, and 
procured fisr its author so great a rqaita*- 
tioni 
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The uiuntemipted geognostk obserradons 
ia which I have beea engaged, have been ptm^ 
dpally directed to a consideration of the diSei^ 
cnt mineral repodtories ; and, with the view of 
rendering my remarks more useful and appli* 
cable to the practical operations of nuning, my 
attention has been <iUrected,to every circum* 
stance which could make me acquiuoted whh 
the nature and peculiarities of each of thes^ 
but more particularly of veins, which, bong 
o[ great variety, aitd having undergone many 
changes, are of a very complicated nature. In. 
studying veias, I have not only i^Ued myself 
to discover, as much as possible^ dieir nature 
and properties, as well as that difierent relv 
dona to eat another, and to the substance of 
the locka ib irtueh dwjr oenr, but I have abd 
ndearaind 
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endeavoured to obtain some knowledge of their 
origin and mode of formation. From this 
source I have attempted to derive the expiana* 
tion of their peculiarities, and of the various 
phenomena which they exhibit. 

The discoveries which I have been fortunate 
enough to make on this subject, greatly surpass 
what my most sanguine wishes could have led 
me to expect, in a field of inquiry fo intricate 
and complicated. I now present to mineralo- 
gists and miners the result of these discoveries, 
as well as the new theory of the formation of 
veins deduced from them. It will add to our 
knowledge of geognosy, principally in the na- 
tural history of our globe, and in the science 
of mine-working. 

. This new theory will fill up a considerable 
blank in geognosy ; it will throw new light on 
the various revolutions which our globe has 
undergone, and it will open an ample field for 
future observations and enquiries. It will in- 
crease and eonfirm the connection which sub- 
ditB between orictognosy and geognosy, and 
cvea between the sdence of mine-working and 

orictognosy; 
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orictognosy ; and it will afford opportunity 
for making new applications of this last branch 
of mineralogy. 

All those who know how much, m mining, 
we are often obliged to grope in the dark, 
whether in sedung for a known or unknown 
vein which we ^h to work, or to discover in 
a vein the points and places which contain the 
largest quantity of the metallic minerals, or to 
regain a vein which has already been worked, 
but has been lost, which very frequently hap* 
pens; all such persons will easily appreciate 
the value of the new theory to the miner, in 
proportion as it is rendered more perfect, and 
is applied to the arrangements and works car* 
ried on in the interior of mines. In order to 
9fi this matter in the clearest point of view, 
and to give a more perfect idea of it, I have 
devoted a whole chapter to the detail of the 
many advantages to be derived from it. 

Further, In the second chapter, where I 
pve a history of former doctrines on this 
subject,' I quote the opinion respecting my re* 
icarchis. entertained by MrTon ()ppelt cer- 
tainly 
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tainly an Impartial person, who has been long 
celebrated among miners both for his know« 
ledge and his experience. The exposition 
which I have made of the utility of my theory 
in the ninth chapter, and the opinion of one 
so competent to judge of it, will, I flatter my- 
self, be sufficient to convince all well informed 
miners of its, utility ; such at least as are pos- 
sessed of experience and knowledge, and shall 
study the subject without prejudice. I do noty 
however, rest satisfied with merely stating its 
utility, but I also show in detail the applica^ 
tion of it to the working of mines. I also 
treat of the manner of attaining this object, 
by constructing maps, drawing up descriptions 
of mining districts, and forming collections of 
minerals ; the whole being arranged in a pro- 
per manner. In the tenth chapter I apply ^his 
theory to the mining district of Freyberg, in 
every respect the most important in our moun- 
tains. This application consists of a descrip- 
tion of the different formations of the metaUi- 
fierotts veins contained in the district. In fine, 
at minenr .may have adopted some oF the im- 



cknt theories, and as thdr attachment' to thete 
may form an obstacle to the advanta^ that 
are to be derived from the one I here give an 
'account of ^ I have been under the nccesatj, 
in tpite of my averaion to polemical discusaoni, 
of pointing out in die most evident manner the 
falsity and groundlessness of snch dieoiiet. This 
I have done in the aghth chapter. 

The theory which I detail m this treatise ii 
founded up<Hi observationt and facts partly 
well known, partly new, but which can be 
ea<aly verified j it is abo founded upon incon- 
testable and generally admitted theories re- 
jecting the lawB and effects of nature ; and 
lastly, upon analogies and conscquencei, to 
the excludon of every thing hypothetical. At 
every one acquainted with- the subjea can 
judge of i^ I am equally desirous of sedng it 
subjected to numerous and rigi^ trials, as of 
bearing that a great number of &cts are col- 
lected to rectify and complete the observatiaiii 
brought forward to support and explain it. 

I mult here present a tequett to all who 

Tfotdd judge of tiUi ^i«of7» or 'y-n"n"H*f 

thdr . 
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their sentiments on it to the public, viz. to be- 
gin by first reading through the whole trea- 
tise, and then to peruse it a second time, 
with attention. Such a request will not only 
^pear strange to many persons, but even su- 
perfluous ; I find myself, however, under the 
necessity of making it, from the manner fol- 
lowed by some individuals with my book on 
the external characters of fossils. They have 
often represented me as saying quite the con« 
trary of what I have expressly written. This 
may have been done, by some, through de- 
sign, but in by far the greater number of in- 
stances, it has happened from that work not 
having been read through ; and in this man- 
ner the public has frequently been led into an 
error, at least for some time. 

The proposition, that the spaces now occu- 
pied by veins, were originally rents formed in 
the substance of rocks, is not a new opinion; it 
had formerly been propofed, and adopted by the 
greater number of geognosts, as will be {ieen in 
the chapter of this treatise where I give an a* 
bridged history of the ancient theories of veinsl 
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I oiily claim the merit of having ascertained, in 
a more poative manner, the causes which have 
produced these rents, and of having brought for* 
ward better proofs of it than had formerly been 
done. But, what is altogether new, and what I 
may challenge as my own particular diicovery 
is, . 0. to have determined, and described in a 
itnore particular maimer, the internal structure 
of veins, as well as the formation of the differ- 
ent substances of which they are composed, and 
to have settled the relative age of each; h. to 
have given die most accurate observations and 
most perfect knowledge of the meetings and in* 
tersedtions of vdns, and to have made these ob- 
servations subservient to the determining their 
relative ages; c. to have determined the different 
vein*formati(ms, particularly metalliferous vein^ 
as well as dieir age; i^ to have been the first 
who entertained the idea, that the spaces which 
veins occupy, were filled by predpitations firom 
the solutions,' which at the same time fermed, 
by other prcdpitatbns, the beds of mountains ; 
and to have fiimiihad proofii of this ; and«rto 
have -dftemnned'tlie casendal' HSbsNucm ♦!>»» 
' . d ' lie 
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are found "between the structure of vans ^d 
that of beds. 

Farther, Afanost all the refutations of objec- 
tions brought against my theory, as well a^ 
those which I have urged against former ones, 
and the greater part of the applications made of 
it to the working of mines, are peculiar to my- 
self. I shall say nothing of my claim to several 
other discoveries. For upwards of 17 years I 
have publicly discoursed of veins in my courses 
of geognosy, and in thbse also which I have de- 
livered on the manner of working mines. From 
these many persons have imbibed my ideas, and 
communicated them to the public, either direct^* 
ly or indirectly ; so that it is very difficult for 
me now to claim them as my own. 

From my earliest youth I began to collect, in 
Lusatia and Silesia, the observations on which 
my theory is founded ; but the greater number 
has been furnished by the mountains of Saxony, 
called Erzgdurge. During the 2% years that I 
have been settled in this country, I have often 
descended into the interior of the mines, in the 
^ffiscrict iot Freybcrgy «Uid into all the others. 

Besidess 



B^des, I have derived much l(nowIedg<s from 
journeys made in the mountains of Bohenua, 
chiefly at Joachimstahl; in the mountains too of 
Franconia, of Hesse^.and of Thurin^ My li- 
mited fortune, and the nature of my present si- 
tuation, have prevented me fisom travelling into 
moredistant countries, however useful I may con- 
sider such journeys to be, and however desirouf 
I may have been to undertake them* After this 
I cannot think that any parson, idio consider^ 
the observations I have made and collected on 
thi9 subject, and on which I have grounded mj 
theory, will upbraid me with having only knowii 
one single tract of country } this reproach has 
been once made, though erroneously, and on the 
subject of another part of geognosy* > Indepen- 
dently of my own obseryadons on veins, I. have 
derived much aasistam^e irom the inyestigations 
furnished to ine by the numerous pupils I have 
lad from almost every part of Europe^ or fi^om 
those which I have obtained by an estqisiye cor- 
jrespondence carried on' with a great many ipme- 
' zalpgbt^ and eiperiqK«d ipiners ; invetidigatioQjs 
which' Jmftt Gonfimed *h* ta taa T nait of mv 
\ . a -r. own 
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own observations. I Have also used, though \nth 
caution, the observations made by other geogn 
nosts in different coiintries, which are to be 
ibund in their writings. Lastly, The attentive 
and strict examination of the numerous fossils 
and specimens of veins in my own cabinet, or 
of those I have seen in other collections, has 
been of great assistance to my theory ; for in 
examining a piece of mineral, I am not satisfied 
with ascertaining, as is generally the case, what 
. are the different fossils of which it is composed^ 
but I endeavour to discover a certain forma- 
tion of metalliferous veins, and to determine 
whether these fossils have been formed at the 
same time, or which of them are of newer and 
which of older formation than the rest. 

Although I have been nearly 30 years occu- 
pied/in studying the nature of veins, and in in^ 
vestigating their formation, and although it is 
now six years since L first' explained, in my 
course of geognosy, the same theory that is 
given'and demonstrated in this treatise, yet I 
have not bestowed all the pains in digesting it 
which t o>ttid have wished; consequently it is. 

not 



not divided and arranged, throughout in the 
most proper manner. I have been under the 
necessity of composing and putting it in order 
within the space of three months ; and that at 
a time too, when I have been engaged for. eight 
or ten hours a day in works requiring great 
exertion of mind ^ every sheet was printed as 
soon as it was written, so that I had no oppor- « 
tunity of altering or revising it^ far less of cor- . 
recting the whole. 

After having, in my capacity of author, given 
to the public that account of the work present- 
ed to them which they have a right to expect, I * 
shall now make a request to all persons who are 
sincerely interested in the advancement of mi- 
neralogy and the science of mines ; which is, 
that they second my efforts and asdst me in 
bringing to perfection my New Theory of Veins, 
and in discovering new formations of veins, par- 
ticularly such as are metalliferous, to transmit^to 
me all the documents they can relative to them, 
accom p ani e d with spfci me n s of the fossils. In 
these donimtpf «l include among other thmgs 
fa orj^togaostic and conpect descnpiion of the 

substance 
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tubstance of the veins ; a particular notice of 
the remarkable peculiarities presented by cer- 
tain veins relatively to one another, such as 
their joinings, intersectioas &c. ; complete de- 
scriptions of the veins; descriptions also of whole 
depots of ores, and of mining districts ; remarks 
on the analogies and resemblances which cer- 
tain vein-formations bear to one another, as 
veil as to beds ; and an account of any singu- 
lar phenomena which may either serve to con- 
firm or overturn my theory. I shall make use 
of every thing sent me on this subject, and 
shall receive with equal pleasure every thing 
addressed to me, the object of which shall be 
either to rectify my errors, or entirely to re- 
fute my opinions, provided it be done in a be- 
coming manner. 

. I take this opportunity of pointing out an 
error into which some of my friends have fat 
kn, which has in several resp^s been pre- 
judicial to me, and is still likely to be so. Such 
persons have conceived a singular notion which 
they have publicly drculated, by saying that I 
have fioroied th^ resolutioa of piiblidung none 

of 



of my numerous and p^nfiil hbburs in niineira- 
Ipgy, the science of mines; forges and fbim- 
dries. They think (1 am persuaded m conisek 
sequence of the good opinion they ha^e form-' 
id of me and my scientific researches), that they 
render an essential service to th^ sdehces iti* 
publishing ks soon as possible the I'esult of ihy 
observations aiidlabours. ..... 

This cannot be a difficult matter ; for ever 
sance I became a professor in this school,' my 
manner of lecturing has been such that my 
hearers might take notes, or even vmte every 
word, under my own direction. In' this manner 
several of my courses of lectures have beea 
written ; and to my great displeasure, a sort of 
mercantile speculation has been made of these 
manuscripts in other countries. They are for 
the most part defective, although some of the 
number are more perfect than others. On 
what is,past, I am willing to shut my eyes; 
but as I understand there is an intention of 
publishing and printing not only the intxoduo- 
tory part of my system of orictognosy, but^- 

Muxf dissenation on Iron Foundries* I think4 
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in justice to myself and tlie science, I am bbunid 
highly to disapprove of such an undertaking. 
For besides being thus robbed of my property 
as an author, the works presented to the public 
in this way cannot but be very defective, and 
in some degree mutilated* 1 here announce 
diat I am engaged in revismg my works on 
-orictognosy, geognosy, and the other branches 
"of the science, and that they shall forthwith 
appear one after'another, enriched by my latest 

• 

•biervatioDS and discoveries. 

♦ - 

^ • . ■ » 

(Signed) AaaABAK OoTTLOB WiENiiu 
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CHAP. I. 
or vinn m oknerai. 



Xo assist tlie teader in acquiring a more perfect 
knowledge of what I have to say on the formation of 
.TeinSy I deem it necessary to commenoe hy giving a 
thon account of mnt in general \ nez^ I ihall ex* 
plain some new tedmical terms which I have found 
it necessary to make vse of in this tieatiae I and then 
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"% ' KtW THEORY OF Tll£ 

I shall give a concise history of the former theories 
which have been proposed on this subject. 

In thii chapter I shall give the definition of the 
terms I employ ; and the second will be occupied by 
an account of the old theories. 

The first definition I shall give is that of a vritt. 
In explaining this term, I shall mark the difference 
between what are to be considered tnti vein/, and 
what are not so, even among various mineral reposi. 
tories to which the name of veins and other appella- 
tions have been given by miners. 

Veins are particular mineral repositories of a flat or 
tabular shape^ which in general traverse the strata 
of mountains* and are filled with mineral matter dif« 
fering more or less from the nature of the rocks in 
which they occur. 

Strata are those parts of a rock which lie between 
parallel rents and fissures. These separated parts or 
strata are therefore tabular masses of the same nature 
tad substance* parallel to each other* and of different 
degrees of thickness. Mountains and rocks thus di- 
'vided are called itratified rocit t all rocks, however, 
we not stratified* 

liram die differences in the poution, division, and 

thickness 



roRM ATion or VIIXI. ^ 

tluckneM of the stntay arise the differences of stratU 
ficationf which is to he distinguished from the supetw 
position of rocks. Bj luper^positUm is to he under* 
•tood the order in which the different rocks compo* 
«ng the crust of the globe are arranged above one 
another. Nor must we confound stradfication widi 
the structure of rocks, though nearly allied to each 
other, especially in rocks of a shty structure, where 
the direction of the strata and folia are the same. 

It will be a more accurate description of vnnt^ to 
say that they are rents which have been formed in 
mounuins, and have been afterwards filled up bj 
mineral matter differing more or leM from the nature 
of the rocks \ 

Veins, as we hate remarked, cross the strata, and 
have a direcrion different from theirs. Other mineral 

leposilonee 



^ I only add this Uit definitian of vans to fender the 6r* 
aer more explicit ; %ost in determintng the farmstion of 
vdnty it brings thrir disUnctive chancter in a mors strikmg 
manner under our obicnrataoii. I dad not wish to give it at 
first as a definition, hfcsMis it takes lor snntsd a fimnatien 
which icflsains to be proved in the coone of this tieatise \ 
end when this SMiHlkn is peoeedk k msgr be Msd widi Ae 
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repositories (such as particular strata or beds, of what* 
crer thickness they occur) have, on the contraryi a 
tiinilar direction with the strata of the rock ; and» in- 
stead of crossing, run parallel with them. This forms 
the characteristic dilFerencc, The Swedifli mineralo^ 
gists give the name of gangar to mineral repositories 
in general ; veins, properly so called, they name slud^ 
iardK 

J 4. 

A stochuerltf in the real acceptation of the word, 

(for formerly it was applied to a certain . manner of 

•working a mine), is part of a rock of greater or less 

extent, which is penetrated and crossed in all direc* 

tions by an almost innumerable quantity of *8mall 

What the miners in Hungary call rents, (Uufte) 

.are small and middle-sized veins. What, in floets 

countries, are denominated by them rUkken and weeh* 

i</, are true veins \ the first of these is often of cox|* 

siderable magnitude. 

The veins which traverse the rocks of the coal fori* 

• . ■ ■ »• 

matioa 



* On tUs, consoU Wallsrii ElemenU MetiUurgisB, €14. 
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madon near Dreidtnt are improperlj denomiaated 

MUfnmm* ■ • 

I suppose my readers are already acquainted wiik 
the technical terms employed in speaking of veintt 
and that they understand what is meant by the mag« 
nitudc» position» and structure of a vein *• I mustp 
howercri explain some others which my new theory 
has rendered it necessary to introduce. . 
t By a yeinfirmalkn^ or simply zfirmaikH^ is to be 
understood all veins formed at the same dme, and 
having one and the same origin \ whether they oc- 
cur near each other in the same country» or are met 
Hrith iu difierent and distant countries. ' In this man* 
i^er I employ the terms had gUnct^ flf^r^ and heavy 
4parfinMti9H / nd and white tUver 9re firmatlen. 

When several veins of the same formation occur 
in a country, they form what I call a depei rf vetm. 
This I dtstingiush by the name of the country in 

which 



^ On the difiennt technical terns used In deicribSiif 
vani, u alto on their position, magt^tnie, U/^HSmBX 
woriu on Buning nay be coQinlte4, particularly the §b^ 
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which it is found joined to the principal fossile 
which it contains. In this way I say the leadgfance, 
grty copper wre^ andyettow Uende depot of Scbarfenberg / 
the tin depot of AUenherg. 

Lastlyi By mining district is to be understood, 
many mineral deposits occurring in the same coun» 
try, which generally cross each other. I distinguish 
such districts by the name of the country where 
diey occur, as the minmg district ofFreyierg. 

I ihaU now proceed to fptt the history of the dif« 
Imiit dieofiet wUch have hitherto been proposed t* 
TUffniwf ffof the ftwinittifttt ^ Ttf *YtT 



CHAP. 



VQUfATIW IMT TIlMh 



CHAP. IL 

noftTKiixoRTor TBXDiFn&EirrTHXOftmgvm 

VOKMATION OP VUM» 



i6. 

Auovc th« Greek and Latin classics who treat oC 
mines and mincrals» we find very litde on the tab* 
ject of veins. It ^inli appear» howeveri from some 
passages which I am to quote^ diat diej were act 
altogether ignorant of the subject. There can be no 
doubt that veins were known long before die time 
of these authors. They must unquestionably have 
become an object of attention as soon as mines be* 
gan to be worked. But it is not probable^ diat at 
that period, , veins were distinguished from the other 
mineral repodtoriesi or diat any attempts were made 
to account for their mode of ftcmatko: at least sudk 
Attempts are unknowB to uib 

' Diedons 
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Diodorus Sicttlus *, at the beginning of tlie pa$« 
tage where he speaks of the famous gold mines 
of Egypt) sxjSf ** the mountains in this country are 
*< of a dark hue } they are traversed by veins of a 
M white stone> possessing great lustre} it is from this 
^ ftone that ^Id is extracted f ." Farther on» when 
treadng of the gold and silver mines of Spain, he 
isaysy << the mountains in that country are traversed 
^ by many metallic veins %/* 

Pliny, 

* Dicdori SicuU Bibliothecse Hiiloricae, bbr. xv. per 
Laurent. Rhodomannum. Hanov. 1604. foL 

This author lived and wrote about the beginning of the 
Cbriftian sere. 

f T«( y«^ yvf fiiXmntt •vmt nf ^v^t* *tt ^utpiM^ umi ^A^ 

){Mw»nf rut /ifT«AAi»«if i(y«if xS arAifdii t«v i^ym^faMtf mm* 
v«rKitw{itv#» T«v ;Kf i^«> 

The black mountain here mentioned if probably com- 
posed of dark clay slate, and the white marble it quarts or 
some kmd of spar, most likely the former. 

' The iMsirAwfMM w$X9fu^5tf as well as iut^tvmHf » 
the loimer pasmge, shows that the repoatories in the mines 
of gold and alver frequently traversed the mass of the 
lock in question in all dixcctionSy and that they wcce con* 

\ scqnently tnie veins* 
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Plinyf alsO) in speaking of the manner in which 
gold is found in the mountainsy says, ^ the Teins of 
** gold ran through the rocks in many different dU 
** rectionsy and trarerse the waUs of wells *.** 

Agricola ff the first of the modems who has writ- 
ten on veinsy has giren a very particular account of 

B them* 



* Vagantur hi venanun canalcs per latera puteonun^ et 
hue illuc (Caii Plinii Secundi Historise Natur. lib. zxxvii. 
quos interpret, et not. iUusUrarit Jo. Harduinus Pauniiy 17239 
ibl. lib. zxiiii. cap. xxi. torn. iL p. 617.) 

Under the name of canaUt u to be understood, not gal- 
leries, which are called CMmeuH and crypi^^ but the Yetns 
themselves. In thu sense the words haTe been connder- 
ed by Agricola : in the same manner, the gold which it 
ibund in veins is called atmiM canaiicium^ to distinguish it 
from that obtained by washing, and of which Pliny speaks 
before. 

The word vagari means that this kind of icpositoiy ex- 
tends in all directions in the rack, and that c on se qu ent l y 
they weic true veins. 

In the edition of Dalcduuup, it is said, ki Vfaar&m tm* 

utJii per nasmor vtigMMt ii laurm ftammm k hk 

UUc. 

Plray wfote his work about the year lOo. 

f George Agrkola (whose prapc^ name was Bauer,) 
imboni » 14J4 atChnicha in the Saaon Sitgebirge. 

Hi 
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them. He speaks of them in many parts of his writ- 
ings, and endeavours not only to define and describe 
them, but also to account for their mode of forma- 
tion. In the whole of his researches on this difficult 
subject, he not only surpasses all who have preceded 
him in the same path, but even those who lived a 
century after him.— 'Nevertheless he was unacquaint- 
ed with the characteristic differences between true 
veins and other mineral repositories. He treats of 
tlie size, position, and crossing of several veins, in 
the 24th chapter of his work entitled BermanntUf 
and still more particularly in the third book of his 
great work, De Ri Metaiiica f . 

In 



He practised medicine first at Joachitnstahl, and then at 
Chemnitx} at which last place he died in 1555. He it 
the fiithcr of mineralogy, and of the science of mining. To 
an intimate acquaintance with the sciences, he joined much 
clasncal learning. His Latin was so pure, that thb circum- 
stance alone is sufficient to entitle his works to a place 
amongst other classics. His writings were numerous \ and, 
^th the exception of a few tracts, have been published in 
two vols. (oL by Fraben and BaseL 

Agricola^ reputatian in the sciences which he cultivat- 
ed, wiU last as long u Pliny^s in natural history, or Ari- 
stotle^ in philosophy. 

t C«ofg9 Agficola !>• Re Metaiiica, libn joi. IbL B». 
tiln, 1556. 
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In the third chapter of the third book of hit work 
Dt Ortu et Cansii Sukimmetrum *» he treats of die 

formation 



* This WQiky with leveral other writings of Agrioola, 
and among the number his Bermmnnut^ have bcea pubtish* 
cd in one volame, with tlie following titles. 

De Ortu et Causts Sabterraneorum Ubri t. 

De Natura eorum quas effluent ex Terra Ubri ir. 

De Natura Fosalium libri x. 

De Veteribus et Noris Metallis libri xi. 

Beimannus, stve De Re Meullica Dialogus. 

Interpretatio Germanica Vocum Kei Metallicse, addito in* 
dice foecundissimo. 

The passages alluded to are the following. 

'* Sed commissuras saxorum duobus flMdia fieri intellige- 
** musj uno qui proprius ipsarum est cum saxa gignuntur : 
^ turn enim materiam tenacem calor coquitur in lapidem : 
^ at non lenta, amiliter cocta cxhalat humorem effidtuique 
^ tern plerumque friabilis. Altera^ qui communn ipsb 
^ est cum fibris et venis, cum aqua in unum locum coUige* 
** tur. £a enim saxa moUit soo liquorc, sua gravitate et 
^ pondere perrumpit et dividit: quod a dure fuerint, cffi- 
^ cit commissuras saxorum ctfibras) sin non nimis dura, ire- 
^ nas.** Agricola denominates rents c^mmuiwrofg small 
vans and ramifications, JStrst / laige veins he calls veiuii 
and the whole together teme emnaltt* For at the bepn- 
nbg ,of tltti chapter he sajs, ** vcnio mme ad terns csmh 

* leii hoc est, venai^ fibres^ et qou 

* vocsBtnr | qoss qnidem va« simt • 

* d« a qnt ijisi fiMsks fiBcmsatnr.** 

Tin 
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formation of ▼ems. The rents and fissures in which 
veins are found, he supposes to have been formed, 
partly at the same time with the rocks themselves, 
and partly afterwards, by the waters penetrating 
them } so that, where there has been either a large 
quantity of water, or where the substance of the 
Tock lius been much softened, there tlie largest iis- 
tuxes occur ; where this has not happened, the fis- 
sures are proportionably smaller. With respect to 
the earths and stones which are found in veins, 
the former he conceives to have been detached from 
the rocks, and carried into the veins by the water * i 

the 



This author, in treating of the formation of veins, in 
the tame chapter, uys ^ ** Impetus aquamm saxa in quo- 
I f que loco fragilia comminuit et difHndit. Igitur per ca 
** firacta et dif!issa permeat et transit modo in profundum, 
** iibrasqoc vel venas facit profundas : turn auteiu in latum 
f* quo modo dilatatse fiunt.** 

By the conclunon of this passage it appears, that he com? 
prehends beds as well u other repositoriet under the •.ame 
of veias* 

■ 

^ This IS obviously his opinion, from the two following 
passages of the woik already quoted. 

Lib. iiL chap. iv. ** Terra pura, sivc nmplex, in canali- 
f bus hoc nsodo gignitur. Aqua pluvia, quam summum 
f tcnss iabibit, primo per cjusdcm tenss interiora pec* 
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tbe latter be considers as arising from ^he earthy 
matters hardened by the effects partly of beat and 
cold, and partly by a lapidific juice *• Minerals and 

metals 



** meat et transit, cumque ipsa miscchir : dcinde undique 
^ colligitur in fibns ct venas.** A little farther on be 
adds, '* aqua autem ac mista in unuin aliqucm canalu al- 
** veum confluit, vel in angustias abducta percolatur : quo- 
** modo materia pura et oequalis lubsidet i aqua vero defidt 
^ et delabitur. £x qua saa^ mateiia otitur terra, de qum 
** nunc loquimuT.** 

* This same author says, in the fellomng passages of the 
ibre-mentioned work. 

Lib. iv. cap. iv. ^ Albertus, Arabem (i. e. Avicen- 
*' nam) secutus, scribit, materiam lapidum esse speciea 
^ quandum terrae aut aquae : id est, dao haec, terram dieo 
** et aquam, sic inter se mista, ut modo hoc, modo ilbe 
** vincat alterum mole. Uterque (sc. corum) autcm quod 
** ita sensit, ratione feciu Nam non fit lapis ex pura ncque 
** terra, neque aqua : quod solam terram prse dccitate ejus 
** non coagmentet ac conglutinet calor, scd dissolvat magit 
** &ciatque pulverem. Aqua vcro simplex congclascit qm- 
** dem frigore, scd modicus tepor cam xesol\*il.^ He adds 
farther, ** Humor vero vicisnm cohgregationts conjune* 
f* tionisque partium ret nccos, quoddam quasi vinculum 
** est.** Then pap. t* ^ Itaque si permbtio abundavetit 
^ terra, discitur lutum: m aqua, succus. Nihil cnim 
^ aliud est lutuas, quam terra quss permadueiit aqua, ot 
^ supeiiore.libvDcxplicavi: nccMccos alind quiddam est, 
f mai aqoi, qiw con^n lorbacrit tenam, yrA comicni 

' ^ teugentaci^ 
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metals he regards as being deposited from a solution 
in water, containing the earthy materials intimatel]^ 
mixed and combined with it in certain proportions : 
the solution of these mineral substances he conceiyes 
to have been promoted by heat, on the abstraction 
of which they assumed their present solid form. 
Agricola farther thinks that the precious metals are 
the results of a more pure and perfect solutbn *. 

Agricola 



* tetigeritque metallum, quoddamodo concocta ut item su- 
^ pra dixi. Sed ex luto tenaci potissiroum fit lapis.** 

Lastly, cap. ix. '* Igitur proximae, (sc.^ causie), sunt 
" cilor et frigtts : deinde quoddam modo succus lapidescens. 
** Nam lapides, quas aqua humectando dissolvit, eos calo- 
^ rem exsiccando compcgtsse intelUgemus : contra vcro, 
^ qui calore ignis liquescunt, ut silices, eos frigore concre- 

* Tisse. 

* He explains this fennatton of metals in the following 
passage of lib. t. cap. vii. ** In materia ipsorum (sp. me- 
^ tallorum) inesse aquam, argumentum est maximum, quod 

* ignis calore soluta fluunt } frigore aeris vel aquas rursus 
f* dcnsentur. Hoc tamen sic accipiendum, quod aquss plus 
f* in ipsis sit ienas minus: dmplex cnim aqua non est 
^ conim materia, sed mista cum temu Atquc terras qui* 
** dem portie tanta in mistora est, quanta aquae penpicuita- 

* ton obicnret, fnlgbiem non au£Bnt« QH''^^^*'''^ "'^''^''* 
** quo puiior fait, co picciontts ex ea fit metaUum, magis- 
** ^M tderaat igniam. Sed quota tems portio in quoquo 

* hanflie 
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Agricola is thut the first who has written any thing 
certain on the formation of veins and the substan- 
ces contained in them : but, considering the state of 
chemistry and philosophy at that time, it is by no 
means surprising that he has sometimes ¥randered from 
the right path. Nevertheless his theory of the man- 
ner of the filling up of reins has been retained, and 
is still with some modification very generally receiv- 
ed, as will be more particularly seen in the sequel of 
this chapter. This author rejected the more com- 
monly received, opinion of his time, an opinion en- 
gendered by the dreams of astrologers, viz. that the 
planets had an influence in forming the various me- 
tals. The opinion which supposes veins, such as we 
now see them, to have been formod at the same time 
with our globe, he equally regards .as at variance 
^th fact : and he calls it the opinion of the vulgar. 

What has been written by Utman, Elterlcin, Meier, 
Lbhneis, Barba ^ others, posterior to Agricola, I 
pass over in silence, u of too UctU consequence to 

• deserve 



i q um^if f ffl QUO fflSfitur ^^^ftt*^ ^ffl ^ l^ SniitE ncno BOfftafinm 
unoiiafls * MfT*t if C fm sf s ' petsst. nsdna esplicaieJ'*- 
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desenre any notice ; the richness and poTerty of 
veins being by them attributed partly to the position 
of the mountains with respect to the sun, and partly 
to the influence of the stars. 

i9' 

After Agricola, the first that deserves any notice 
is Balthasar Rosier. He seems to consider veins as 
open fissures which were afterwards filled up *. In 
his Speculum MeiaiiurgUp at the beginning of the se« 
cond chapter, when treating of vcin^ and fissures, he 
says, << A fissure is a chink or gap which cuts and 
*< divides the rock, and is like the crack in a vessel 
<* which allows water to flow through it ; some of 
<< these fissures are long and wide, others short and 
«< narrow." ** A vein cuts and divides the rock uni* 
<* formly in a certain direction and inclination, but ^ 

M its 



* Balthasar Roder's Speculum Mettllurgiss Politint* 
wnm I fidio. Dresden, 1700. 

Rosier was at first markscAeufcr and gegenschreiber at 
Fieyberg, and was afterwards mine-master at Allenberg, 
where He died in 1673. He wrote in the laft yean of his 
life the instmclivc work just quoted \ but which was net 
pabUthed tiU 21 years after his death. 






i 
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« its breadth irariet )** farther on, << what constitutes 
« the Tcin itself^ and what it contauns enclosed with- 
<< in it, and forms its principal part) b either the 
<* materials in wluch the mineral b founds or metal- 
*< lie matter, or a kind of claj, quartz, spar, $cc*^ 
^ The rock sometimes contains druses} these axe 
^ hollow cavities of a round or oblong form, and 
<* different sizes, which are commonly found in 
*< veins ' Sometimes the veins are very full of these 
^ cavities, when they are said to be open | a vein b 
« said to be shut when it is quite filled up either 
<< with stony or metallic matter. The druses are 
<< often filled up with clay or other matter } in that 
'** case the vein b said to be closed, although it con- 
- tauns druses." 

From these quotations it b obvious that RSsler 
considers veins and fissures as having die same ori- 
gin : the btter are open empty spaces ) die former 
similar spaces, entirely or nearly filled up* He does 
not explain himself farther, eidier ^th respect to 
the manfier In which the fistoret were pfoducedf er 
the node in which diey have been fiUed iip^ 

, - f '^ lie; 



.■■<.' 1. ■ X . f 



i'ttJi 



f 



li KEW THEORY OF THE 



$ 10. 

Becher, in his Physica Subtemnea \ ascribes the 
fonnation of metals and minerals to certain subterra^ 
neous Tapoursy which arising from the bowels of the 
earth, and penetrating the veins, produce a peculiar 
change in such stony and earthy matters as they 
meet in their way, which are in a state to be trans- 
muted. He regards the earth as a hollow body, filled 
with day, water, sulphureous and bituminous sub- 
stances I and from this immense reservpir there arise 
certain exhalations which form tlie metals. I find, 
in the writings of Becher, no further account of the 
origin of the fissures which the veins occupy, nor any 
obtenrations cm the substances of which they are 
composed* 

$ iz. 

Stahl, a great phpician and chembt of Germany, 
and commentator on Becher, in many places of his 

work. 



- * Jo. Joachim. Becheti Pbyaca Subterranca, Editio no- 
vSmim, cum pnB&tione pnpmina, indiee adornato ct speci* 
mine Bccberiano tubjuncto 1^ G. £. Stahlio. LipM 
2703. The fint edition of this book was p ublif h ed al 
Fmldbfft en the Main in 1669. 
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work| notices the fbrmadon of veins and minerals* 
In his Specimen Becherianum % he says, one of the 
most probable opinions is, that, lirom the period of 
the first existence of our globe, conuderable fissures 
had been formed } that theses *t the time of the de- 
luge, were filled up with matter of a soft or clayey 
condstence, which was afterwards penetrated by va- 
pours, extricated from the interior parts of the earth, 
possessing the property of converting these into' mi- 
neral matter. This opinion (towards which Becher 
leaned), he admits to be attended with many difficul- 
ties when it is to be applied to particular instances i 
and that it is often contradicted by what is observed 
in nature } so much so indeed, that he concludes by 
rejecting the theory, and considers vans, as well sis 
the substances of wluch they are composed, as hav- 
ing been formed at the same time with the earth it- 
self i and of course as being of the same age with 
die rocks in which they occur. At the same time^ 
he is disposed to attribute some efiisct to the action 

of 



^ GflonPa Eiiia fi^^MS Smciibcii BcdieiiaiiiiBLi Svn. TJn» 
IMS 1703. Thb was pubfidied alang with^8tsU*s etftisft 
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of the airi and other cautety in producing loint 
changes. 

Stahl had already adranced this opinion, in his 
Treatise de Ortu Yenarum Meulliferanim ) but he 
brought it again forward in the work we have just 
quoted *• 

$ 12. 

Henkel f is the first who attributes the formation 
of the contents of veins to a peculiar exhalation pro* 
duced and engendered by a fermentation, supposed 
hj lum to take place in the interior of rocks. The 
basis of each metal and mineral he supposes to exist 

already 



* Ejusdem Propemticon inaugurale de Ortu Yenarum 
Metallifenrum, 410. Hal. Magdeb. 1 700. 

f John Frederick Henkel was bom at Merseburg in the 
year 1679. He at first practised medicine at Freyberg, 
and became coanscUor of mines to the elector of Saxony, 
then king of Poland. He taught chemistry and mineralo- 
gy with uncommon reputation, and died in 1744. He is 
the father of nuneralogical chemistry. His lectures were 
retorted to by itudenti from all nations, particularly firom 
Sweden. His numerous writings have been read with ge- 
neral approbation, and much used, though less quoted than 
they deserve. He itudicd much, and was an unrenutting 
^ acute observer. But his style is bed, veiy diflfasc^ and 
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Already in the substance of die rock, and* that by a 
peculiar process of nature it b matured and couTert* 
ed into the metal. He does not Tcnture to ascertun 
the nature of these bases : but in one passage of hit 
works he speaks of subtile earths} in another of mer- 
curial, arsenical and sulphureous parts. These three 
last he probably, however, regarded as constituent 
parts, and consequently metals are compounds. Air, 
water and fire, appear to him the substances of whick 
nature aTails herself in the formation of metals. Ho 
also supposes certain kinds of earths and stones to 
exist, which senre as the matrix for the others, and 
which are indispensably necessary in the formation o£ 
'minerals. 

This theory, wluch has been adopted by many mi- 
peralogists, b giren at large in his Pyritok)^ *, and 
in his treatise De Appropriatione f • 



•Job; Fr. Hcnkd*^ VjnUAaga, or Hiitoiy of Pyrite^ 
published at Ldpdg, 1715. Asecondcditionof thif book 
appeared 1754. The author treats of the cngendciing of 
ores in the xjth cbaptcry which it wiittCB o»the original 
psfU of pjiilcs. The pnacipol pansgcs aw { 731, 737^ 
73«» 74at 744'-74> 

^ Ma d ic o r uai chyndoomB non -^'M-yn eonJaBcdoi& 
afprafoatio da. iamak el siiiywk D. J. Fr, 
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Hoffmaiii in his Dissertation de Matricibus MetaU 
kfom *) (a work written with care and full of accii* 
rate obsenrations, but much less read than it de* 
serres)9 supposes Tans to have been formed in the 
fissures of rocks.} yet he only speaks of it as an hj* 
pothesisy and in the following words. ** Ponamus 
^ itaque venam esse non nisi lapidum fissuram^ po* 
M namus eandem esse caTemosam^ certi ubi metal- 
M lum intra Tenam produci debet, cordces profecto 

«< erunt 



Henkcly 8vo. Dreadae et Lipase 1727. A German trani* 
lataon of this work is found inHenkel*s Minendogtcal and 
Chemical Essays, with obserrations on them by Carh 
Fred. Smmennan. Dresden and Leipsig 1744. 

* Jo. Georg. Hoffmanni IMssertatio de Matricibus Me- 
tsUonffli, 4to. LipsisB 17389 pp. 55' This cxcelleni 
work, which contains many good obsenrations, is much 
less known thah it deserves to be. 

The author of thb little work was bom at Leipsig in 
1741. He was appointed assessor to the council of mines 
at Frcyberg \ and after Henkel^ death delivered Icctnics 
en chemiitfy and asetallorgy. In 1746 he obtained the 
rank of cmmmissinner of mines, soon after which he took 
charge ef the libcs of the king of NapleS| in whose service 



# 
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^jifwkt Matricei Metallorum. Jam tcio inte om- 
M nit Metalli generationem, cunct« probalntitet eranft 
M hiantet renae, suo saltern cardce instnictx, minU 
<( mmn hinc ct inde Tarii generis saio ct intenre^ 
^ niente iissiira, occupatas ; ergo cortices Tenanini» 
^ aut intra Tenas czittentes lapides, pvopri^ loqnen- 
^ do, umversales Metallorum cmnt matrices.'* 

Zimmerman, in the second part of his work, en- 
titled ^ Obersttchsische Bergakademie %** is the 
first mineralogist who considers TcinSt and the mi- 
nerals of which they are composed, to hate been 
produced by a transformation of the substance of the 
lock I and expresses himself in the foUomug man- 
ner. « Minerals are undoubtedly formed in the 
** sock} but daily experience shows, diat the rock b 
<< not of itself capable of fonning a metal : for were 

« th* 



* CarLFfcd. Smmerman Obemcbitichc Bcfgakademis^ 
4to. DieidcA and Lcipdg* 1799* 

Zimmenatn waf bom at Dfoden, whcvt he tpeat his lifik 
Ht was the pupil of Hcnkel, wbost flunciakpcal csnyt he 
pubBihed. Bfinendogy and chcouitiy wem Ids princtpal 
stores. A ihaft tiase befeie his dinth, wUch hafftmi 
m S747i he was aCT oi t sd cUalcoaHaisMMr ef i 
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^ the mineralUing principle capable of converting h 
« into a mineral^ we should find whole mountains 
M which had undergone this change. But tins change 
^. we only meet with in some part8> which follow 
^ certain directions, and being thus transformed^ 
M constitute veins. These veins, when they have 
^ not suffered the entire change, or when they do 
« not contain perfect minerals, are still of a different 
M nature from the rest of the rock. An attentive 
<< examination will show, that they arc of a decom- 
« posed and friable nature, appearing to have a ten- 
^ dency to return to this natural earthy state : from 
« which we may conclude, that these veins were in ' 
M reality originally the same as the rock i but that 
M their texture had been altered and decomposed by 
M some particular saline substance, which, penetrat« 
M ing the rents and fissures, had rendered them fit 
M to be transformed into minerals. In this way 
M saline substances prepare and render the earthy 
M matters capable of being converted into the ma« 
,«>,trix of minerals. These same saline substances 
<« also assist in the formation of metals : to thb we 
M cannot withhold our assent, if we admit, what 
M ezperieace teaches, that all minerals are mixed 
M bodies, consisting of a metal, an eardif and an 
« add.'* 
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$15. 

It U certainly, in die writingt of Von Oppd^ for- 
merly captain-general of the mines of Saxony, tbat 
the most interesting pardculars lutherto noticed on 
the subject of vans are to be found. He admits po- 
sitively, and widiont restriction, the proposition, that 
vehu fDenJirmerfy Jumm cpm im thnr n^erkr part. 
In the introduction to his Subterranean CSeometry % 
(Dresden I749)> he expresses himsdf on nina at 
fellows. 

<* DBvnimoM. 

M $ 538. By ft uni is understood an empty fissure 
« or gap in a rock." 

mRbmabi:. 

**$535>* Rents are in general very narrow, ^diick 
<* b the reasonwhy^they are represented to be crackt 
*< or fissures in a rock.'* 

M Dbvimitiov* 

<* $ 540* A vein, on the contrary, is a fissure 
M which extends a great way through a rock, idiidi 

D ^ it 
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« it €UU and £vida / it is filled with materials dif- 
<* ferent from the rock.** 

•« NoTB* 

« $ 541. Fuiwret and vriir/ do not run in the dSn 
^ r^MA of the straUt of the rock : they traverse and 
intersect them.** 

*< Definition. 

« $ 542* The mineral matter which fills the ^%» 
« sure of a rock is always of a different nature from 
«< that of the rock 1 it is called the mass of tlie vcin» 
«« (Gangart.)** 

This same writer is the first who, in the work just 
noticed, has established the difference between beds < 
and veitu. He settles the distinguishing character 
of veins in the { 541. just quoted, where he says that 
veins traverse and intersect the beds of mountains. 
It is also of consequence to observe what he farther 
•ays on the subject of beds, in the three following 
paragraphs* 

« Defikitiom* 
y\ [* i £3.^.. AM. is a mineral deposit, the na* 
^ Uure of which differs, in part at least, from that 

^ of the other beds and layers of the same nunm- 

y f ^V » - - •- ••- • 

* ♦. 1 • . . . , , 

..« ' , . •* NOTI. 

r 
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•« Now. 
^M 533* A M has the tame diracdod U d»a 
M itnta of the mountaia.'* 

« Rbma&k. 
« $ 535- I can perceire no im p ropriety in giYing 
^ the name of Ms to mineral depoiitiona which- oc* 
^ cat in mountains whose strati are Tertica]» or 
^ nearly so, provided they possess the character just 
^ mentioned) Tiz. that they are of different sub* 
M stance from the other bedsi and ha? e the same in* 
« dinaUon and position*** 
I mnst still quote another passage from the impor* 

^ tant work of this author, whose memory will ever be 
held dear, not only by the miners of Saxony^ but by 
every well instructed miner» and will be no less an 
object of veneradon» than his writings will be an . 
everlasting monument of the clearness and sagacity 
of his understanding and depth of his knowledge. 
It is a passagSi in which he speaks of the utility of 
researches into the inature and formation of veins i 
it is valuable in the history of diis dieory i aQ4 it 

. shows what importance those who were eonridered 
•s skilful minerst and Beak>us for the advancenyent of 
the working of nineSf attached to the study of tht 
dMory of vein^ and how amdfMS diey were to dirow 
sone U^' on a subject of so compHaited ji Mtuirt 
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yet 80 Ultimately connected with the practice of min* 
ing. << The inTestigation,** tays he, « of the causes 
«* which hare produced the rents in the bowels of 
*< the earth, and of the manner in which they hare 
*< been afterwards filled up, are not objects of mere 
«« curiosity, but are lughly worthy of the attention of 
^ the naturalist. The study of these objects is bdis-' 
« putaUy the principal, as it is the most useful and 
« most adfantageous one, not only in the science of 
f* Teins and fissures, but even of all mineralogy. It 
M is perhaps the one that has hitherto had the least 
^ a tlentian bestowed upon it.** 

. Before proceeding to notice what Von Oppcl has 
Said in a second work on the same principles, though 
in a more particular manner confined to reins, I shall 
jnention die opimon of some mineralogists who haTO 
written on their nature, before his time. The first 
is Lehman, in a treatise on the Matrices of Metab*. 
This book is little more than what Hofiman had done 
jon the sam« subject, as expressed in his { 13th: iM 

has 



* D. Job. GottL Ldunan^f Abhandlung ?on den M^ 
tafanAtlcm und dsr Zne^gung dsr MeKaQc, 8vo. BdBn, 
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lias only repeated what had been written hj that ao« 
thor on the nature and formation of Teint | to wUch 
he hat added hit own opinion) remarkable only on 
account of its singularity. He begins by sayiog^ 
(p. 178.) « What is called a rent, is an open fissufw 
M ina mountain, which has been produced by a ilin- 
« sion of the rocks 1 and Teins are, in my opinioii» 
^ nothing but fissures wluch have been filled by n»* 
^ ture with stones, minerals, metals, and cby, in 
** short, whichare of a very different nature firomthtt 
f* rock itself.** Fartheronhe says, «« The veins wludi 
M we find in mines, appear to be only the branehet 
« and shoots of an immense trunk, which is placed 
« at a prodigious depth in the bowels of the earth 1 
« but in consequence of its grea^ depth, we have not 
M yet been able to reach the trunk. The large veins 
<( are its prindpal branches, and the slender ones its 
« inferior tmgs. What I have said will not appear 
f< incredible, when we consider, that the bowels o£ 
V the earth, according .to every observarion, is thtt 
^ workhouse where nature carries on the mannfao» 
^ ture of themetalsi that from rime immemorial, 
« shchasbeenworiwigatfSndehboraringthttrpri- 
M mirive partidesi that these pardcles issue ftrth, m 
^ the fiMrm of vapours and yihalationi, la the lery* 
<< stti&ce of dM |Mfa J^lffi^ fmhcin *• 
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M same manner as the tap rises and dfculates duough 
f Tegetablesy by means of the vessels and fibres of 
I M which they are composed.** 
, Tins explanation of the origin and formation of 
veins has long rinoe sunk into neglect } and has* so 
far as I inow, met with no followers among wri^ 
ters* 

$17- 

We meet with much interesting matter in the £le» 
• menta Metallurgix Chemicx of Wallerius * ; al« 
Plough the manner in which he» as well as another 
Swedish mineralogist^ express themselves on this sub- 
jectf shows that the Swedish mineralogists and min- 
ers have very imperfect ideas of the nature of true 
veins. Wallerius says» (at $ 6. of his chap. 3. De 
Venis Metallicis) << venx metallicae extensx sunt 
^ tracttts subterranet in montibus inclusi^ ad diver- 
^ sas plagas et diversam profunditatem, recta vel ol>- 
« liqua aut fiexa via extenrif in quibus nunerse me- 
M lallicsB generate reperiuntur. 

«« Obs.1. 



* Job. GoUick Walkrii EkmcnU MctsIkvgiK fpecta- 
An ChanksH tvo. HoUsB9i768. " 
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irritten on tlus subject erinces him to be a skilfiil 
nataialist, a profound phUosppher* and an expctiens-' 
ced miner and geognost. As his remarks on tfait aob^ 
ject are Tery interesdng, I shall give them at fvll 
length* 

<* j 29. The natural structure of the globe seems 
** to show us that after the formation of the primi- 
<* tiye and principal secondary mountains, they had' 
<* suffered great deuccation, and been exposed to 1^0-' 
** lent shocks. In consequence of these changes, fStub 
^ rocks and mountains which formerly composed one 
*< continuous mass, were split asunder} wlulst thii 
** took, place, it might easily happen that on«.of dio 
<* rocks slipt from the other without ceasing to tondi 
<* it, or these parts might be separated from each 
*< other, leaving between them open qaces, wluck 
** were afterwards filled up, in part at least, witll 
<* different mineral substances* The greater part of 
^ these grand erents belong to that part of subter« 
^ ranean natural Ustory, which can only be elucU 
^ ^ted by a conuderation of the £Mts which M 
^ earth presents to our view } for all these great t9^ 
^ volutions took place at a period kiig bcfirfe di#^ 
<* globe became ItsbttaUe to the bumanr species. But 
^ whether fiiiurse tad veins were' actnally formed 
•• hi ^ manner yh have deiciibedL'^ aet|' Icit ttf 
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' * less true that this manner of representing their 
** mode of formation and the relative situation vhich 
^ they bear to one another in the mountain, is the 

. ^ most simple way of accounting for them. It ex« 
^ plains the uniform law of their formadon both in 
** a general and more particular manner, and conse* 
^ quently we shall admit it as the real one. Thi« 
^ hypothesis would be still more satisfactory to the 
^ naturalist, if it were equally easy for him to con* 
^ oeiTe, how a new mineral substance could bt 
f* formed in these fissures, of a nature different 
f* from the rocks in which the veins occur. 
* << { 30. A rtnt or interruption of the continuity 
^ .of a rock, when it intersects the itrata, is named a 
^ Jusufit (gangkluft). 

<* { 31. A vein is a rent in a rock of which the 
M direction and position may differ, more or less, 
M from dkat of the beds of the rock in which it 00^ 
f* curs \ and which has been afterwards filled with 
^ mineral substances of a different nature from 
^ those of which the mountain is formed.** Pur* 
Aer» 

. ,^ $ 38. It is difficult to conceive how rents and 
M opemngs of considerable size can be produced 
M :inthottt some portioii of the adjoining rock sufier- 
9.. lug ividh a strain aa would bm lateral chinks, so 
^<*»f ' i\ ** uat 
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. A dxat the pfmdpil rent ahoMld terminate in eeTenl 
^ tmaller onee. When these smaller rents are filled 
M with the same matter as the principal tttn» die j 
•* lire said to be branches of the principal Tela 
« (TrQmmer)i in thb case the vein is said to ramify 
M or divide into branches* The pordon of rock con- 
f* tained between thes^ branches, is for the most 
^ part of a yrtd^, shape | in such cases the indud* 
^ ed mass is called a wedge. When the branches 
« run for any 4ength in the same direction with 

, « the main trunk, they aire called mceomfan^fh^ 
'«* hranchii. 

^ J 42. It sometimes happens, that when a Teia 
« is formed in a etratified mountain, the Tein not ' 
^ only traTerses, but also deranges a stratum, that it 
'< to say, that one of die two parts of the intersected 
^ stratum changes its posidon, bang elevated or do- 
** pressed in reladon to the other strata^ in this case 
«< the strau ve said to have Aifted. The ireia 
^ wluch produces thb efie£k, u called fwtfisiij 

It would be necessary to transhte all diat has been 
written by tlus author on the subject, wtio I to stat» 
the whole luminott% instmcdte, pnd sadsi&ctorf 

Tiew which he hasgWei^ef k« -Ish^^iKmtciitmjFv 
self wiA^nodiH twounow.fppgnosdc jji s siy i iinn o 
t ..• - • ■ wUdk 



fS . NEW THEORY OF THI 

which are extremely interesting and utefttl in prao* 
ticei Tix. 

\ « J 98. In the hollows and valleys of mountains 
^ of a moderate height, the veins for the most part 
•^ follow the dire£bion of the valleys. 
• ' « $ 104. When a vein has been cut or deranged 
^ by a visible rent, it is .again met with in following 
.« the direction of this last, on the supposition that 
«^ when the parts of a vein are thus cut| they art 
f mostly separated from each other. 

{ ao. . 

About a year after the appearance of Von Oppel's 
work, Delius published a short treatise on the origin 
of rocks and veins *^. The principal object of this 
work, as expressed in the title, is to give an account 
j^ the formation of veins. He considers them to be 
;Xents, formed by the drying of the rocks, which have 
keen fince filled up. He is of opinion, that the rain' 
• having 



' * Abhaii41u»g yon dem Unprunge der Gebirge und der 
danime 



nnd Kll)lw} ingldchcn yonder Vcienung der Mctalle, 
^ iasoDdcrhcit des GeUci, 8vo. Leipng. 1770. Pk»> 
j mt m flclgjibsi is tht editor of this wsiU tieatjie^ 
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fai?mg penetrated the substance of the rock, has dis*^ 
solvedi suspended, and afterwards carried into dio 
rents, the different materials which serve as a base 
for stones and metals. The air and heat of the wn^ 
he imagines, are afterwards of use in evaporating 
the water, and in assisting to combine the materials 
from which they are produced. According to thb 
author, different metals are formed, in proportion' at 
the original particles have been in a state of greater 
or less purity K Thb subject is discussed by him in 
a very particular manner, which is any thing but 
founded on die principles of sound philosophy and 
chemistry, or supported by correct and satisf^tory 
observations* Besides, it is evident, that all he haa 
said on tiie fomaation of veins has been borrowed 
fromAgricob. From«>..d>oroftl»iep.t,donflC 
Delius, who waa acquamted with the writings of 
Von Oppel on the same subject, we should have ex- 
pected to meet tridi observations mora worthy of 
i|otice« 



* Thif author treats of the luUect of vitiai In Um sseend 
andthiid lectiooiof the above woik| the Sfcond is writ* 
ten on the ongb of vdas and nnts | and Um tUid^ en the. 
pnbabls aMds of fcrauitisA of the out that am SMUid ia 
ihcBs, frgm ) 35. to 8d.. The priadplis eftUs thsaqf Mf 
jantsinsi! hkhm { $$. lo 371 «d <i> <f .. 
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In hit treatiie on the working of mines, which 
appeared leme time after hit other work» the tamt 
author treats of veins in a still more circumstantial 
aianner, hut with as little solidity,, and upon the sam# 
principles*. 

The theory of the formation of Teins, which the 
8Qb-<tirector of mines, Mr Von Charpentier has de^ 
liveied, at the end of the fourth section of his Mine* 
lalogical Geography of Saxony f, is nearly the same 
with that which has already been considered in J 14. 

The 



* Christoph. Traugott Deliut Anlcitung xur der Berg* 
baukuntt nach ihrcr Theorie und AiuQbung, nebst eioer 
Abhandlung von den Gundsataen der fierg-und KameraU 
'WissenKhafft, 410. Wien. 1773. 

The subject of veins is treated of firam { ij* to 52. of thu 
work. 

In this work, the author shows in several places some 
£«espect for Oppels Bericht vom Bergbau. 
/ f Job. Fr. Wilh. Charpentier*s MineralogiKhe Gecgra- 
^ phie der KursachsiKhen Lande, 410. Leipsigi 1778. 

Thb is unquestionably the best of Quirpentier*s writings) 
fad although published so early as 1778, is an exccllait 
fpedncA of topographical nuneralogy, and ought to be 
knowa and studied by every nuneralopst. The style of 
wiidag b good, the anangencmjudicioot, and the deiciip% 
doBi eAca eacalknt* ' T* 



T09MAnW OF ▼ZI]I& J^ 

The conctie matincr in #hick h« has' ddmred hit 
opidkm oil this subject^ pfeventt us from gririag ill 
•itract from it» and to insert the whole would great* 

• 

Ij eiceed the limitt which have been pfeierited td 
thu treadte. I think it alto vnnecetsary to entf^ 
into any particular detail of it, as the ezoellent work 
in wluch this theory is delivered, I suppose to be ill 
the hands of all my readers. The exphnation of It 
will be found from the 425^, to the 432d page of 

ft 

the work in question. . ^* 

I mr lKnir«m lemuk, that in the tecliai imiM^ 
diately preceding that in which he begins to explahl 
his dieory, Mr Von Charpentier has brought under 
«ne view, all. the strongest objecdons that can be 
urged against die theory which confiders vdnis to 
have been rents that were afterwardi filled up by' dif* 

lereht mineral substanees. 

. . • ■■, ,• . . . •, 

Among the difierent audiors who have written ion 
the theory of veins, Baumer, counsellor of mines» 
also merits a place. He treato of •this subject m hie 
Gepgraphi» et Hydiographia Subterranea ^, What 

he 



V' 



* IWidaaMDta Oepgiapjun ci Hydnginf^i Sid)leK|^ 
a^ i Jo. G«a, Benaa^ Ivo. Cimmvm^'- / ''.'.''^ 
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be says on this subject^ though shorty comes very 
sear the truth, as the following quotation from chap. 
adlf. j 14. will show.; <• Veins difier from the strata 
«*- of the rocks in which they occur, both with re^ 
^. spect to their form and their substance. Their 
^. fonnation is posterior to the rock. It appears^ 
' <* from many obsenrations, that they have been 
^ ; formed under the ancient sea } ,for their upper ex* 
Ml tremity is often covered witk serexal beds of schis» 
^ tuSf and in cavities in the substance of the vein wa 
f J ^- irequently meet with marine ammaU ill a petrified 

««; state •.••;^ r.t,fn ,,|.m *•' ^ ,- . ; ^f -•.-•< 



/I 

t 
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' Charpcntiet*s particular theory is furtBcr illustrated in^ 
hit Beobachlungen fiber die Lagersladle der £rze. Leip> 
«gi799. T. 

* The follovnng is the whole passage. '** Cum ^ mon- 

* tium stratit venae tain materia, quam forma, differant ; 
** hoi alio tempore et serius, quam ipsos monies structaa 
^ ene, arbitror. Hanc vero structuram jam in mari veteii 
*• abiolutam fiusse, pluribus argumentis dcmonstrari potest: 

. ** 'V« Vcnainm ora ssepius mnltis strata contecta sunt, id 

* quod m Hassia nostra admodum proauscuonk est, et venak 
**' iiivcntn ^iBciles reddit. 2. Tani in ciyptis vacms, quam 
^ vcui, petfc&cta marma quandoqoc mveniuntur. 3. In sic*' 

* ea tdhuii'iiipcrfidemilla tiypta Vacua mlnens leplctur.^ 
iMm lbs cnd'ef the wne ssctkm, he sa^ * f esris M^ 
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'Mr Gerhardf privy counsellor of finance, in his 
Essay on the History of the Mineral Kingdom ^^^ 
treats of veins and dieir mode of formation in a very 
particular manner, and has collected a number of 
highly interesting and instructive (acts on tlus sub- 
ject. This author, like most odier geognosts, con* 
ttders veins (which he distinguishes sufficiently well 
Ifom beds,) to have originally been rents in moun* 
tadns, which were afterwards filled up vath nuneral 
substances. According to him, many causes may 
have contributed in forming these vents, which he 

V supposes 



^ ks Sec aqua mirina ttratonim fissucas ciyptit advectK, 
** .vcnis materiam pnebuisK videntur.** 

Tbe observation of the occunence of petrifiKtions in 
vdnt is a veiy inportant one, and would bare been of still 
greater consequence badtbe place been mentioned whoo 
tbey do occur. •^ 

* CarL Abraham Gerbaidt Vdsnchaner gescbichte dcs 
Mineral-Reicht. Erstbcr Tbeil, 8vo. Berlin, 1781. 

AU that relates to this, tobjea will bo ibund in the 
lirartb clhpter of tlus part, from f 117* to 148. The 
whole of the rbuf tft r is oocupied with the place and 
nermwbkh asineialsaM fiomdin thsoKlh^ 
cohurtyin; 
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eupposes to have b^n produced at Teiy different pe» 
jriodt of time. He it disposed to tlunk that subter- 
;ranean fermentations may have contributed towarde 
producing rents, ^bich having been afterwards fill« 
ed» became veins* , In order tq .^^cplain the manner 
in which veins hf|ve been fpriped, he has recourse to 
the supposition pf water penetrating into the sub- 
. pittance pf the. adjoining rock|^ dissolving certain par- 
ticles with which it becomes loaded, ismci then, after 

• V^ 4'".' l^^»»'^* 

^passing through the crevices of. the rock» , deporting 
these particles in the rents which we now find occn* 
^pied by yein^ ^inertia he | supposes to have orig^« 
I^O^y existed 11^, fhe, rock* and t;h^. they had beoi 
, carried . in a 9^i<^ state into . tlpse j^aces where we 



,iiow find, them 



•t1'..-*j 1 i';"«hL'Jr. '.v.y , J.:. 



*• 



$24, 

J „ The sub-direcfor of mixiesy Mr VonTrebra, in.thal 
l^2pstractive and ,f plendid work» entitled. Observations 
^(pQ.the Interior of MoMntain#.t» ^if^s ^oaany impor* 

. f ]^r£Uinmgai vom Innero der Ge^irgc nach BepbiA* 

Sgen geiammelt undbenufgegebcn von Ficdcich Wilbdm 
faiikh v^ Trebra tint yielcn iOttia tuptioL 1^^ 
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Ibint bVsettatlbni dti Viiiils; iccdm^jamkdf i^A! a Ae<U 
*^ of their fblrmitiohVdy mudi i1nembrm|g;"that^ 
*Zbnmerniaii alr^^/ Wi(fed 4t')"r4} heWats df 
this subj(^ hi flielie^AMfig W'his^orlc, in ititini^ 
bf lef terii t^ddWssea ^ Mt Von' Vehl^ltii; director df 
mihe^. The -ifvhble ffi^ of di^ fbUatibd'oif Vdtis 
-amd min^U Ibhtt^ thd' s^bjeift ^f ihil third lett^f. 
In VhicH Kem^'l^' thi^^dfiftoliiid^'of *^llutds m the 

V"^ V. ltt^xplsi!HM^'tKi|>li^Mi&eHl2WhicV'!iM bb^^ 

HK^abfe (n ilteHftti^^ '6f th&»^{U/ (tt^uk %c^. 

-^(MT^e^'bi ^m^beri^ {flat I dS'li^t ihtliide ku'dh as 

"^'ire^^id^nti^'-bf ^ Vblc^e'oif^nV t dp liot aVaU 

'M mysdf of thosiiii^t (^iis^; wiii^^^ by their inaj;- 

«< nitude, the suddenness of their 'S^bii» and by 

•• their effects, produce sudden changes which take 

' ^ place under our eyes, such as subterranean fires, 

^^ earthquake^ ditid' the tike, frafer th^'se phenomena 

«^ to natural diiiies; which, though i^ evident ind 

-^ dowet fn thtiir bfieratibn, are nbleis' terrain of 

''•^'producing a radical transformation* Of this kind 

^ art futftfii^BH and firmentatimi It is of litde 

«< consequence by whit n«ne we distinguish thia 

'»<>Cur^''a<Hdi; '^Mted by^ i^tui^'lii tlU miiieral 

^ kingdom,! it eoaiista in miiit^slioe motioning 

«* ccMtnl piiini •( dw glUbei tad fppmv-tb tee^pio- 
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vft duced by water combined with heat- 'in diflSnrcnt 
-^^ degrees of intensity. J observe such* changes still 
-#*!igcnng on» and can conceiTe them, to ' continue so 
-5f long as the same series of operations eaists in n^ 
P.H' tnrew : i *am persuaded diat there^ is eonstantly go- 
(i§* ling oa in our mountains a< variety lof-traniforml- 
->< donS| compositions^ < and decompositidns»' whidx 
>ifS not only take place a$ present^ but ti^ll continde 
»;^.. to the. end pf umrJ* ^ ^ • .'/ hn-. , ' . iw o • ^ • \if> ' 
-ofi^The san^ authori* a little farther ^OAiSayS)' « Feir- 
^*<Amentation,.i£ ^ may be idlowedto- call by thtit 
iii* nunc, dns quality which ' acts " hj -inselisibl^ d^ 
-^^grees, produces the most perfect 'transformations 

^ in the bowels of the earth} fermentation; "I say^ 
\¥ may» according to my theory^ slterthcf^nti^'inass 
.;H of a mountaiid } it may cOnvctt '^«m/# into' gnetiSf 
i^'SS this .last only differs from the former in its 
3^ structure, which il shtyor ^schistose ; gneiss, iii- 
,^ ^deedy has'no other distinotive character than fts 
1^.: structure, namely the regularity ahd parallelism 6f 
^Sfr'of its beds, and in some places- a decomposed feld- 
994;«par approaching to day. * This fermentation inay 

^ also conTert gnj vtacki into an aigillaCMMit^ telust, 
'fS which last may again, by induration, become jas* 

^ per, w)ien thu process is either diminished or 

•* stopL By it also quarts may be conTcrted into 
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-#*ydby» calcareous tttlistaiicet inCD t|iiaitz« and die 
i'^ whole mass of a mountain tnto inflammable or ta* 
of* .ltn6 matter» or ienrcn Into oie8» metals» or lemi^me- 
^t^ tals*' -To it I ascribe the power of piodudng^ pte- 
^ s^rnngi andcontintttng tofbrm, tbe^difieTent beds 
.** and mineral; repositories which aore found boih in 
<;« piinntive ai|d Jottzf mountains : finally the ef* 
i^ fscts which ihc* waters prodmi^ in. filtering liota 
M above to below, and which in disii passage thieii^lk 
:f^ ithe difierei^ro^iAaynhdergoiomepecnliaiiino- 
ji^ difica^oo^'fippear to nk the? principal cause why 
,Jf. this ;ferment*txoomiiy; act/ iril]|> iiMfee, faoe ia 
?^^:one^pan.>^f ^thfek.Jama. mountua' than m imo- 
^-^^^theXf.iJiiin'omTj"} ,-ilrf) )dt >o ^bv/.>'? i'' n- ** 

esu^ I 4M).{|i«w proceed: tn^^TOi thftdefimtion ^ 
^^*SM^'i9f^^jnin^sd ^ri^fasiiar^ ^ Theyi. are 1 certain 
nff partly el s< mountain^ whcr^^ ^ consequence of an 
•^1 intestipe motiOo^rOQcasiooedl bj'tSie afflux >of die 
e/t* <watcr»:thf).i!Och»'laad.tlie diftienft foidga bodies 
)f)<r;whedier^lh^ yaimaloriegrtyblii1nwigdoi%adudi 
-ft! olbef coQi(9m »DS;COBjr w ssd iosaa ^sfienejiotfaiie* 

' ■ .'. • ~ . '*. 

^V^-y ** •' ' ' ^. ■ , 
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, Hie last author I am acquainted with who has 
given a particular theory on the formation of ycins, 
}$ lieutenant Lasius in his observations on fhe moun- 
tains of the Hartz *• He considers veins to have 
been formed in the rents which had been produced 
by tlie revolutions and other cfFects of nature. These 
i^nts be supposes to have been, afterwards filled with 
jwater, which| by. containing carbpnic a^id and other 
jK>lventSf acquired the property of dissolving such 
eartliyy metallic or other mattcrs» as they encountered 
in their percolation through the different strata of the 
rocks which . they passed tIirou£[h ;, these were; after- 
wards precipitated by certain substances which had 
this property, and thus were deposited in the parti- 
cular cavities where they are now found. But this 
Jiuthor IS tmcertam upon one point, namely, whether 

lO Til. I >.. -. if I; .;•. • : *I^t.. .'(.. '. :■ f.T, ■. .t i) 

^ waters found the metallic particles already fonn- 
td in the substance of the rock, or whether they en- 

gendered 

* George Otto Sigismund Lasius Bcobachlungen Obei 
w Haregcbirge, als cin Beitrag zur Mineralogischcn Na« 

4aikaiidt,- -i H— ii^rTbdl, 8vOb - Hanover, "1787. 

^AtVf^.^^AiJ^km tw^^l#, #114 in this tditkii 
js.jWf^ ui acd in finom p. 413. to 427* The principal part is 
In p» 415. to 418L 



gemlered them } for after haying delivered the fbrm- 
cr of these opinions, (he adds), ** or whether the 

r 

** solrcnt produced on the minute metallic wed* (if 
'** I may ' so' eicptiisi' mysclif) cn'iaiin modiGcatIon» 
'I'^^d^ cl^nges'ti} "ihich tbey '«i!tii''tii'<»ii6 pU<^ 
'«' roAvertca iAto''/r^. U knotfaer in^ ^tl(r;"w Wy 
"iif i^i oftKe metalj ot sfeii^eti*.^' "'^ ^'*^"''' 

o^.id.^' .OTUjT.d }o M-j-'H-j jr-aiS*' '11:. ?f\or.u^ viji • .'! v'' 

' 1 caniibi conclude tlie fcistdrj of ^ie'^iJS'ereht t&<> 
rics which ' iiaVe t>6etn' jproposed'to ad^cbuiit fbir'the 
formation of veins, ' without remarking ihat it is to* 
ue Saxon philosophers anq muien that we are in- 
d^ebtcci for tiiese uieories. '' Agticbb; ftdsler^'lteiH 
"ieil^IIbftin^y'bjppel^ CSiarpehtier atid^rcbiraliim 
furnished all the information we possess' on this subr 
ject^ Nor is this surprising, when we teflect, that it 
IS chiefly the philosophers and mmers ox Saxony wKb 
iiiiTe formed a 3iitinctl>ran(3i of science of iiie art'^iSf 
mining} who haye earned their researches on diiii 
subject the greatest length % smd who have formed 
i^me'of the accessory sciences, as the art of saieltiiw 
,0re8, and stthterrancan geometry i^, 

T . . . ■ i 9.t 

' .. t J' I , i j i uiijjl .. II ' Ji I ' I ,1 ii H I j.iijum 



noqt>^^^l^y^.U b«* liUftdiU|iiVfbd fa^the 

It j-ifc'j L^. tall ^ 'jc'l ' ''yi» OJ .,;t^ .'i .noit (a Lj..ii- |,fj;,.;^ 
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Having in this chapter shown the ratiety of theo* 
lies which have hcen proposed to account for the 
formation of reins ; I shall in the third explain mj 
own theory ; the proofs on which it rests will be 
gnren in the foarth» fifth and fixth chapters } and in 
^e eighth I shall state the objections which I have 
to urge against the theories which were giren prior 
to it. 



hbourt of George Agricola, Ltaarus Erkem, and Modes* 
tin Feachsen.. The two last, m particular, have written 
▼eiy useliil works on this subject. In modem dmes, the 
cou n se l lor of mines, GcUert, has written a very usefiil 
treatise on the same subject. Other countries have also ^ 
produced similar works; Cramer in Lower Saxony, and 
Scheffer and Bergman, two Swedes, deserve to be mention* 
cd. The latest work of this kind b thai of Aulic-coun* 
seBorGmelin.-^''''^' ' " V ' - 

vTho. scicQoe of subteaaaean geooactry was fiormed hf*'.. 
RismhH fSikrr Wmdkr^y^il, and Bwr^ 



ive^.bot brofugbt to perfection ^if O/fti KiUiMir^ 
wit StUdUmri'' ^The most recent' worls! en Siibteifaacaa ' 

Ciiw>itiy-ii thtt ^ft^ui^'liiit9i''^'^^'\ ^''' ■^'-'^ ^''^'' 
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^ * CHAP. UL 

ii'i /"■?/ ; ? 5trr ''I r^yj'. t, t, r^'lR j'Jfi;.'.*^ ^H: ;:I :*^''y^ 
DMNIT AOCOn^ OF THX.NEW THXOXT OF TXIXL AMD OS 

7BX MODS QF THxm rquiATioir,. 
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"Ailil'/^w^ VMr''<^ tiK^y;' i&f of-neceti^;' ' 
«VW open ,M. t»»»r:rSPP«!r W%,>5h^i|»'Bi»»««>,ff!? , 

tHVtMQB film. 9ljf^fiwih09ppc» t jj^< i». !m'/. ^r^i f (> ^'i)«'^* 

Rents may be produced by many different caoict^,^ 
Mountaini ' hive ibcen* formed by i tttcceistre aeci« 
miilatibit di diffeAatiteAd or layers placed ^ heaped' 
upon one anothec. ' llie mass (^ t^ 
first wet» and possessed little aolidiqrfio thai wbea;) 
the acctwiulation of matter had attained a certain 
height, the mass of the meimtaia yielded to Ite 
wpgK nA OMK OQaMfiMntlj ksvi Mok mA «fMk- 
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ed. As the waters which fonncrly assisted in supporting 
the mass of the mountain began to lower their lerel $ 
these massed then lost their fbrmer lnipport» yielded 
to thie action of their weighti' and began to separate 
land be detached from the rest of the fnottntain, fall* 
Ing to the free si<i6» or that where th^ least resistance 
was opposed. The shrinking of the mViss of a moun^* 
tain* produced by desiccation, and still more by eairthN 
'quakes, an<i otK^r similar caused iciiiy 9M6 hate ^^on- 



i^t'^.^Z'-'AJ'^ll^L^^*^^ .^--^^'J-.' ;' II' ;'J 



t y ' ^ 



, •' Xi 



Itribiited to die fdirmation of tenths; 

II'.:,'..''; ..'''■••.>?: ■*!!■. I ". :,•?(••- c iTf| i \ '• ,:^ i • •••. 'ju 
*-:•:'''■'; -7. . '.tCj' I- '. J 30-- ■'.-:.?;•.. i^--/.- •'• -. ■]> 

' ' Thie same ' precipUation^ ' which in tiie humid way 

%rttied the' iirata and l^eds of rocks, (also the m&i^ 

*fals contained in these rocks], iiimished and prodv^ 

ced the tuhttanct' rf veitu ] this' tciok place during 'the 

( r 

'time,' when the 'solution from ivhidi the precipitate 

^^Rrds formed, ^ ieov^ed the' alrdkdy listing rents, and 

'^hich were as yei^ wholely or impart empty,^'inid 

•pen in their upper part. •--''•«\')if-f'"^" ''' 'to»"t.r; 

^'' >Wiir (whether cohsideriKi at i^t^^ die'^b- 

''ii&i^ confdtutiiig the veiii,)' hs^e beM prdduced itt 

tery different times, and the antiquity or nkiM Mg€ 

^*' The 



ff ,V«tiig» Mid.^r Ittb8tai|ce<b aT|; )the ,f^ , 

;, >:i. Eytry vein, wluch juafrsictf ^$inotherj b fKwrr - 
|)iaa the .poe ^r^irf md^ .f^^^^ 9^. ht^J^if'^tm than 
jiU thpie, v|^ch 1^ /r^fnx^^ i pC f^iirfift Ithey^iri^ wmi 
pjr^vir^ed hy aU thc^se^.tlut^ar^ Pf,,f/V<»rAp^y»»w». 
/Mn, and U^ if^;wff.^cw,rtF^y.« 5;fo» tjijwc.^at w;e 

. ,Whca two Yt^cn^o^fQf^^fn^^^^ 
ing any derangement pr, ii^qr][ii{itjf^i) tp^yjertea thp 
other I this last Is interrupted and cut across through 
iu whole thickness hy therfermer. The first of these 
is said tp .traverse the other, and. the latter to he tra- 
Tersedby the formei;., Thereinifrhich crosses anothpt * 
isof oe;w<^>»W?u)^rthis last.ia pf f^^ fpr^ation^ §^ 

portaace» anddesefy;Bf^^.^ kep^,^;^^^^ 
;aU whok ^,t^]b?<^,ftc«i^^tf^,i^^ 

Tation of mineralogists. 3^,.^ ^y^^,, ,|.^,j, ,,l ^^ ^,,^ 
2« The mWilf /«rr £^ veitu is commonly of later 
formadon than that portioii which is nearest their 
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the tuper^imp^ed portion it always of newer fbmia« 
don than that on which it rests, which u of cotivio 
older. • '■■ .^ ;.■••■.,- 

* In compotind masses> more particukurly when conn 
posed of difierent cryftallizations, it is always ofeoii* 
sequence to obsenre the position and . arrangement o€ 
the different minerals^ that wc may be able to ascer^ 
tain tlie relative age of each. These observations are 
particularly necessary in determining the formation of 
minerals ii^ general. ~ I have already laid great stress 
on thb in sotnedf in^other writings^ :asqin giving 
the external characters <6f ii/ad^«i^iand*ofiviffr f* . ^ir 

• , v».w|,, in .;' -r-. '^!'j{A Ti tiJDilt/.rT A .»* 

' It is very easy to ascertain and distinguish the dif- 
ferent veifpfirmaiiottst taken individuBlly^^in whatever 
place we meet them. • - >? ' >)i •■ 1 • ' i •.; ^ ■: .'<. ■ >. • •>: * . 'i:r 

*^ When viiitif evrii in distant tradts, of «ountryi con- 
1^ 'Hhe 4ami^ ove« ^ and vetn-ston^ ?and when diest 

•P*,:»«i -i ''..'.ni.\r\ it^'J *':■»..' •; -fii .-,» .>!» ■ • ♦ ' pf-i r 

Hi •** See^ the. Sekgopkiiiichet, Jwn^Uf Fart, U Ant ,y«% 

fnslyM of^pBlitc, by A. G. Werner, pa^et 90, 91. 

f See Be^maaiichct Joumal for 1^90; Part' II > fei' thi 
^MtefBal character of cfime and cluqrfolite, pages 6l» ^t. 
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acerarranged in the same deternunate oidert we coo* 
€lnde» that they belong to one andithe same general 
formation. Veins are ascertained to be of the saoEie 
Ibnnatiohy whek ^lematerials of whidi diej are com- 
posed arai of the. same nature* ,'Piie: gruOar^^^tbi varkm 
i^of substances 'joontaihed in the rna^ ap muck^dio 
Htriit is the detfli'winition'Oi tlui poinfai triv'-->'iri> t>/i? 



fvti'- All particttkr enrichments of Teint| depend,r£v 
^ most party on their bong filledwiiihoMS liK'.nii^ 
talsy whether this has.beep e£fected>bxij kr: ;.j/o jtb 

a. A particular filling up from abovej or 

h. By particular internal canal8» or 
' 1' tf. By an infiltration across the na^a of^the Telil. 
; 2. Ametal^fivcin/1ilaybeJncreasedibf Uie juardoil 
of a new metalliferous Tein. .m-jili rvj'T /./ ^o:>f:T 
' :: 3* Sometimes»,thoughTarely^' the.ri^hness.of AYon 
inaf be the effect cOfiaa;eleclitSfjattQictioa..orj9iffiPH(y 
of the neighbouring rock. 

This last cause seems to have taken place at Konga- 
berg in Norway | the Teins are ricKer mcuei'dim', 
<when they-traversei particolair'bedfoC the noantains 
wl^'differ'iiitfdifbm'i^ 
amntiT4ialied*Tan»aiM^ '^^ ^'^ ,»»^.'j«'l'» ««{rur,. 

• .ro (^D S3^i;q piiioe^ub biui dnivHo^o lai^fiuul^ lf<t^^$4f 



^ 
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, . . J 34- . . ... 

VeiiU occur More or less numerottt in' pirticular 
districts^ which last difier in <ektent. They are ailsd 
only particularly ihetalliferotts iii certain pUces, Hid 
occurrence of Tcins in such countries depends ihuJSfl 
upon the external fonni of the itiountaiiis. ' '' ^^ 

* I. On the posidon of the whole chaih <tf moiintaiiiii 
in respect to its extent and decliyity. 

a* On the patticular position of the country SiAieni 
they occur. "' - •'• ^' ^ •'■^' '^^ 

n. Whether Ae country he cbihpbsed of hiUs iAih 
gentle declivities) and roundish or flattish summlits | 

OTt 



i. Whether it he a place in a ptittcipal valley 



• 



f « 
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In one and the same countryi we often find a num* 
ber of veins of very different formations i these con* 
^tute what is called a m/ifiVr^ liiM/r/^. '"'' 

The veins of different formations which often' o6* 
cur in the same tract of country, do not only present 
traces of a very different formation, but they often 
sliowy in theidioit distinct manner, the disdnguishbg 
fhancterisdcs of the age of their fonbations. '^ - ' -- ' 
* In the loth chapter of this treatise, I shall give ad 
'* nooount 
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account of the numng district of Freyberg,* in vUch 
will be obsenred two classes of veins very different 
from one another. One of these classes conasts of 
Tcins which run from t^ to S : the vi^i^of this contain 
lead glance; bhck blende i iroofjcpppert and arsenic' 
pyrites 1 qoartz, ,and brown spar. .This formation, 
which constitutes the first deposition of metallic 
veins, in the distncti^will be, morfipar^cularly de- 
scribed in the ipthiiichapter. ^^e. secon^ dassof 
^eins.whid^alwaysytiaxerae th^j^qntter> and are ne- 
Ter crossed by them, oontsuns lead glancei radiated 
pyrites, heavy spaiTy fli|or spar and quartz: they stretch 
between the fixth.^n^ iiuith h^urs of the numng 
compass. These will be taken nodce of in the 
chapter jus^.^enfionfe^t: jurfer,, tjic ,fhi|d depot of 
veins. 

The mining district of lEhrenfiriedersdorf contains 
v^rins of tii^ an^T^va^gbmce. ..Tli^|iA>^r«fis.are always 
tinveI3M4fbx^f^Y!er&^th|lr#rff^ bet. 

tween the fizth and.ninth hMOff. that of thebist heat 



witBUsnt wiftfMmKMMj anBsenBsea .nfidduns.^iittevsDC nssj^^ 

_ _ ^ • 

W*r/i3 [Ifih I (d2ij£31J tub lo TOJqKfb ffiOI •>/' r* 
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I. Mot only in the veins peculiar to tlut fcfrma£aOf 
but also, 

2« In the intersection of two Yeins of a TCiy diflfer* 
•nt nature ; often too, 

3. In the nuddU^ and somedmes* though leldoniy 
en one of the ntfolls of another Tein. 

S37- 

AU the propositions which haye been advancedt 
will) I trusty be sufficiently expbined and established^ 
not only by the proofs to be adduced in the follow* 
ing chapters i but still farther by the application of 
them in the loth chapter to the mining district o£ 
Freybcrg. A farther account of diu dieory will be 
g^fca in the fifth aad aercndi chapten. 



CHAP, 



' r . 



/ 

C H A « • iV* \ 

noon, THAT TO CATlTIEt ffHICH AEX MOW OOCDTIZD' 
BT.TKIMS WX&X OMGIKAXJLT pPEir FlttOILIB. 



•"VCu'v- r.:(« ill h3.>0L.i., • .r:>,„.| .,[, Vrj , .1 u,t: 

' In defihinjg Veiiu it hi rents piMiMht ndtf wiuh 
werf^lfiirwariiJUitdJhmahvtvM'eirtmm nikttam» 
€iSf two eficcts of nature veiy different noni one 
another are admitted^ both of which, howerer, aro 
etsentiany necessary for the fbrmadon of a tein( 
wluch two effects have been produced at difierent 
periods of time. In the first phice, the fissure which 
•Affins now occupy must hare been formed ; and, ae* 
coodlyt diis fissure must have been aiterwaida fitted 

To establish die truth of iht hypothesis advanced 
€B the fbmaidon of v^nsi* oadtof ditse t ftc tt ^ wpm 
posed mctssttj to their fenaadoi^ muet be pravtd» 



* 
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It must therefore be shown, that TeinSy in respect to 
their sizei their position, and their relation to each 
other, bear a striking resegablance to the fissures of 
locks; and, that m the length of time which has 
. elapsed since the formation of our globe, such fis* 
•ures must have been produced, and that they are 
daily forming* , But still farther, that subsunces of 
the same nature with those constituting the mass of 
reins are met with in other situations } that these 
substances have been deposited in the places where 
diey are now found, by a precipitation in the humid 
way I that, at the time of their precipiution, they 
have been introduced into the fissures which former- 
ly existed, and were fit to receive them ; and lastly^ 
that the arrangement and disposition of the di£^ent 
substances forming the mass of the vein, is such as 
shows that they have been introduced from above. 
I begin with the proposition advanced in the pre- 
- ceding chapter, at { 25. and 26. 

The eavtiks vfbicb veins mw eceupy^ are rents nvbick 

hente heem firmed in the r9ehs ^ tkese cavities were at 

Jb'si JUsnreSf ge^^ and renU of various size, with 

openings in their upper parts. In support of this po« 

' jitMO, I ihsU bring forward the mnefiUewing frvefi^ 

vfhkk» I hope» will vsniovt »U doubt of its truth 
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Croni die.miiid of artiy tntelligeut md iiiipfe|tkBced- 
geognost and mrner. 

J39- 

FIKSTPmOOP. 

l^^i&M iU nuus tf wuOerudi rf vAieb the rods noen 

Jwmei hf pnc^ipgikm m thi kmmdvMyt 4md vfbidk 

vfos «/ Jirst Jtfi ami nuveM, kegwt U smk mnd dr^i 

jUsma nmtt 9f mettnl^ hmti keen firmedt chiefly in 

.those phcet ivhen wtnuamm ebmm mvi high knd 

As| in the first phce, these accumulated materiali 
were not equally densey no9r arranged everywhere of 
the same degree of thickness and height» it foUowt 
6f cottrse» that this sinking did not take place in an 
uniform manner. From this ditference in the sink* 
ing and shrinking of the solid materiali of Our globct 
different separations^ rentSp and fissurcsi hare beeii 
produced. 

Secondly, These fissuret and rents must, of coutaei 
occur more ahundantly, where the greatest iquamity 
of matter hat heen heaped up, or where the accumo- 
htioa of it has fenoaed those elevations which are 
called mountains 1 because these^ being more at lU 
berty, and halving less support at their ndes» muse 
yiddto the consolidatiiig tfiects of pvcssttic arisiQt 

von 
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iirom their own weighty wWh must haTe produced 
mtemiptiont of the continuity of the mass* in con- 
sequence of which veins were formed in the lowest 
parts I for the mass of the mountain would naturally 
incline over to that side where it found the least re- 
sbtance *• In this way we constantly ohsenre umi- 
lar rents produced^ though on a smaller scale» in ths 
drying of substances possessing a greater or less de- 
gree of humidity. 

The confusion and disorder which we often find 
to prerail in the strata of mountains, is an evident 
proof of these vast sinkings, an example of which is 
fo be seen in the strata of a conglomerate which oc- 
curs in the coal formation of Hainichen. This con# 
glomerate is almost solely composed of flat pieces 
of clay slate, and of considerable size } having 
in some places a position nearly vertical, the same 
with that of the strata themselves* Now it is impos- 
sible that these stones should have been arranged in 
this manner by the action of the water i they must 
liave therefore tak^ t)ieir position afterwaurdst along 
.whh the strata. 

Lastly» 



* Campait what is here nid Yiith { 51. where BMntiQii 
ll Made <^ the vfins al SaaUeld. 
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Lastly, In moimtains of newer fonnatioa,. we fre- 
quently meet with rents and fissures still empty, 
which are eren sereral inches wide. I hare not only 
often met with these myself, but! find the sama 
thing frequently mentioned in the writings of mino- 
valogists. I shall only quote one instance of it from 
a skillful and caudous obsenrer, Charpentier, (in lus 
Mineralogical Geography, p. 359«)» who examined 
them himself. These are open fissures in the moun- 
tains of Kifhiuser, ns, eight, or more inchee wide s 
one near the old castle is stated hy him to be several 
feet wide*. 

J40. 

SBCOMD FKOOr. 

XifiU Mid/siura afi itill firming^ fnm tinu U 
tlnu^ in utcuntaiiUf whUh bow a chii niimUami U 
thosi ip§cit tuw ucufUd hj viiiu. This happens 
chiefly in raUiy Masons, and ffom earthquakes. 
. In die year lydy, which was a very raUiy season, 
a very remarkable fitture was produced nearlfimij- 
#^, 10 the eastward of the town. In Upper Lan- 
ds, near dit pkce of my nadvity, two.icmarinUt 



^ Mbcfal^gk*! Gcegniplqr of SaMoy, p> )59t 
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erents of a similar kind happened during the lame 
year, both of which I myself have teen. The one 
happened at Webrau^ where part of a mountain com* 

• 

posed of sandstone sunk several yardsj carrying along 
with it the largest trees ; a narrow fissure was on 
this occasion formed, abore 200 feet long. Th^ 
other happened two leagues farther -en at Tiefen- 
furth in a sandy soil» where a fissure was formed, a 
quarter of a league long, three or four inches widey 
and so deep that the longest poles could not reach 
the bottom. A similar thing happened at Ausitg in 
Bbhenua \ this erent, to the best of my recollection, 
was attended with a falling of the mountain* Notice 
is taken of it in the public prints of the day. 

At the time of the great earthquake in Calabria, 
lentt and fissures were formed in great number in 
that unfortunate country, accompanied with sinking 
of the mountains. The particulars of these events 
are narrated in the different works whicK give an ac- 
count of that earthquake. We likewise find mention 
made by different writers of similar renu and falling 
off mountains wluch hare happened in the Alps, in 
the Tyrol, tn Savoy, and in Switzerland. 

It must at the same rime be obvious, that the num* 
ber of fissttiet now formed, cannot be nearly so 
great, at those which took place at the first formation 



t 
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pi moimtains ; for tfaty cannoi bo to caiUy pfodttCc4 
in fockt which hav attained i more bm, and OMupaft 
Itructttre than they posiesaed apon after di^ Sm 
fonnation* 

J 41. 

THIltD PROOF. 

FiuUf in nspect •/ their form^ nhtati$n^ a$ut f^sition^ 

« tear a etrmg resemhlance U rents andjumres fobich are 

firmed in recks and in the earth g that is to lay, hatb 

have the satne toMar figure^ and the deviatiens which 

they inaiefiem their general direttien are fiw in num* 

her, and very ineensiderahUm 

Veins, like rents, grow narrow towards the lower 
part, and terminate like a wedge ) their lateral extre* 
mities terminate in the same manner. Small branches 
and threads often arise from their walls and cxtremi* 
ties. When jthey are of considerable size, collate* 
ral and accompanying rwiM frequently, proceed finom 
their ^nging and lying. 

With respect to their pontion, veins are either en* 
tirely vertical, or they have an inclination which ap* 
proaches neater to the vertical than the horiiontal 
linei:mostof them have an inclinatkin which ^mp* 
nananda wadi ihn dfiaHmtv of *1»^ wMMit#«tw « fiiia|lv> 

.an 
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all die Teins of a mining district, more parttcularlj 
when tliey aie of the same formationt hare a nmilar 
•direction! which shows them to hate been produced 
Vy.the same general cause. 

Ma- 

FOURTH PROOF. 

No one can doubt that the small oblong cavities 
(gsuig-klQfte) which are found in great abundance in 
Tocksy are in reality small rents or chinks; now there 
exists an uninterrupted chain, from the narrowest 
fissure to the greatest vein, so that it is impossible 
to draw a line of distinction between what is actually 
to be considered as a true rent or fissurci and that 
which is a vein without being a fissure. 

We sometimes- meet with a small vein, which does 
not exceed the thickness of a straw, completely filled 
iHth mineral matter; and at other times we find rents 
of three or four inches wide, which are perfectly 
tmpty. 

i 43* 

nrm proof. 
jlfi mi dntut, and the small crystab which IW 
^dieirwalls» mi;f arimm fmrU tf a vim whkk Uvi mi 
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yrt heen filled f^> tmi eotuequmtiy the renmuu •/ the 
ipefjce in v/bich the vein bos keen firmed f 

They have the general direction of the vein ; are 
•ometimet teveral fathoms longt and propordonally 
wide ; are commonl j found in the broadest parts of 
the Tein> vA eridently appear to have formerly pot* 
sessed greater kngth and breadth; but in conse* 
quence of a deposition of new matter happening re* 
peatedly on thdr walls, they hare become shorter 
and narrowert and in some instances almost entiicly 
filled up. 

J44* 

aiXTH moor. 

A consideration of the materials of which many . 
reins are composed, prores, in so incontestable a 
manner, that reins were originally empty fissurei» 
that no doubt can now remain on the subject. 

The proofs by which this is supported are, 

I. That certain reins are filled by rolled masses, 
or water-borne stones. How could these hare gained 
admission into die internal parts of rein^ if we do 
not allow them to hare been ori^nally open in their 
superior part? 

I found a rein of tins kind filled with rolled pieces 
U sa Damdt-stelkn at Joarhimsihal % it was^ ia 



66 VLVr THEORY OF T^K 

to work out the vein Elias^ and carrying on the ope-' 
ration towards the. vein ScbwriTterf that this vein 
consisting of rolled pieces was discovered at the 
depth of 1 80 fathoms. This vein was 14 inches thick, 
accompanied the vein Eiiai for some time, and was 
ahnost entirely composed of rolled pieces of gneiss 
of different sizes, some of which had acquired a 
shape almo^'t spherical *• I afterwards met with a 
similar occurrence in the StolURefitr near Riegehdotf 
in Heisia^ where a vein of cobalt, having a direction 
nearly vertical, was intersected by another vein al- 
most entirely compost of sand and rolled pieces. ^ 
According to the observations made by Mr Schrei- 
ber, veini occur in the mountains p£ Chalanches, near 
AUemont in Dauphin^, which arc entirely filled with 
loUed pieces f. 

US* , 

2. That fragments of the adjacent rock are often 

, found 



.* I have taken nolioe of veins filled with rolled picec% 
in a short tieatiie, giving an account of the Pusacn Wskke 
•I Jbacbinflbil, pv^lishcd in the Bn$, part of CidTft Chc- 
aycal Annals tat 1789, page 134. 
' f Bffgttanisches Journal, Pint L first year, page ay. 
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found in the middle of tlie Tcin, which thctws the re* 
positories to have been open fissures. 

These fragments of the rock have actually the 
form of debris detached from the walls of the vein 
into which the j have fallen. When the j are of con- 
siderable size^ their position is parallel to that of the 
rocky or to the roof and vtralls of the vein ; which • 
incontrovertibl J shows them to have been detached, 
ind» as it were, pushed into their present situation 
without having been rolled. But when these fr.ig* 
ments are of a smaller size, they assume all kinds of 
directions, which proves that they had been tumbled 
confusedly into an empty space. It may be remark^ 
ed, that it is only in rocks possessing a slaty or fo- 
liated structure, as gneiss and clay slate, that we find 
this peculiarity in the arrangement and pontion of the 
fragments and debris of rocks found in veins* \ 

' At Joachimstha], I observed two veins filled with 
fragments^ lying confusedly, and without any deter« 
minate order. These, at far as 1 recollect, are the 
veins called Ctscbieher and Huber. The same thing is 
also to be seen in the Ficybeig district, at Rdhenfurih^ 
in the vein Samuel in die haak SrhstMrnm About 
15 yean ago^ I observed a maM of gneiiSf about a 
lithom kmg, andsixtndica tluck, lyinginatiansvcne- 
4iitctioii ia th« wu^ vda. Hm abgdariqr of diis 

appcumct 
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appearance made me point it out to several persons, 
and I could have wished that it had been preserved ^ 
but se^'cral jears after> this remarkable fragment was 
removed in working out the vein. In almost every 
irein we meet with larger or smaller fragments of 
the adjoining rock. And» if I maj judge from such 
specimens as I have seen in cabinets of minerals, 
they must occur in great abundance in the lead veini 
of Sto&ergp Sirasietrgf in the Hartu In the mine 
G^ ^fft gfwuif near KHmtz^ in the county of 
Scbwar%hurg^ a great quantity of the fragments of ^ 
ichistose rock is found lying confusedly in the middle 
of copper pyrites* 

This originally open state of veins is shown, 
3* By the occurrence of the debris of the sub-r 
stance of a vein, which is sometimes found in con« 
siderable quantity in the same vein; and which, 
when mixed with another fossile substance, forms a 
true breccia (irUmerstein). These fragments may 
have been introduced into the vein in one of two dif- 
ferent ways. First, The vein, after its first formation, \ 
may have been again opened up \ that is to say, a 
new fissure may have been formed in the vein, in the 
iffcrioa of the original one : or, secondl^p. The first 

veii^ 
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yetn may hare been intersected by one of iiewer iar^ 
mation. In these two ways i portion of the Teiif 
already formed may have been shattered, and th« 
fragments have fallen into the formed rent| thi« 
(which is supposed to have been produced by some 
violent concussion) must have happened at the time 
when the solution^ from which the substance of 
the mineral destined to fill the new fissure, wu 
present. 

I have frequently met with phenomenal of tlu^ 
kind. An attentive observer will often be able to 
remark the same thing in examining specimens of 
breccia formed by the matter of veins, which are Qf« 
(en to be met with in mineralogical cabinets. I shall- 
give three examples of diis kind from specimens in 
my own collection. The first b the well known hr 
fnotts agate in breccia from SMhinx near Kiuun^ 
4»rf. It is composed of different sized fragments of 
a striped agate joined together by a cement of 
amethyst an4 , quartz, and forms a vein of const* 
derable nze : in polished specin^ens small pie^ 
are to be seen, the parts of which correspond so 
lyiuch, diat it is evident that they sie fragments of 
the same piece. The second came from the aune, 
^a^4i$un at ^fwpMlQ/, noi finr £Rim CMvi^ 
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In one of those veins there Is a breccia formed 
by an assemblage of fragments of different kinds 
of Ycin-stoneSf as hcavj spar and radiated pyrites* 
mixed with brown blende and Icad-ghnce ; these 
substances are united by a kind of quartz of a 
spongy and friable nature. The workmen look upon 
this as tlie old man* (a name given by them to the 
stones thrown out of an old mine)* but the overseer 
considers them as real minerals ; which last opinion 
is put beyond the possibility of a doubt by the ap- 
pearance of the substance* as well as by its lo- 
cal position. This rock appears to have occupied a 
considerable portion of tlic vein towards its roof. I 
was much disappointed on my visit to this spot* at- 
being deprived of the satisfaction of examining more 
minutely into the particulars of this singular occur* 
fence* Sn consequence of the vein being filled with 
water* and at being reduced to the necessity of be» 
ing contented with the inspection of a variety of spe- 
cimens selected from a heap of rubbish in the vicini- 
ty of the mine. The lapidaries have cut and polish^ 
cd for sale many small pieces of it* The third spe- 
dmen It lirom the mine Sigeth-Goiiei at Garjdorf, 
wher« it was first observed by Mr Mende, the engi- 
iieer» who presented to me i specimen of i fragment 
{com the vein. It consists almost entirely of small 

pieces 
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I of heavy spar united by a cement of bluish 
coloured fluor spar, which is in some parts 
lUized. I afterwards descended into the nune, 
bund in the roof of the vein a large opening, a 
;er of a fathom wide, and several fathom^ in 
I and length, filled with fragments of die, mass 
eran, which had been afterwards agglutinated 
oined together. ,.I had before found breccias of 
ame kind in an old mine at Lmnrn^ Gegmtrmmtp 
in several veins at JoachimsthaL Examples of 
Dccur also in some of the mines of the Hmrtx^ 
ly in those of Rin^ and SUkmthmt at ZcUem 
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The occurrence of petrifactions in veins is an« 
r proof that they have been originally open fis*« 
I. For if we admit petrifacdons to be die re- 
IS or impressions of organic bodies, (which has 
r yet been doubted,) these organic bodies must 
Keuity have either existed iathe cavities now oc« 
ed by the vmns or they must have been introduced 
them in their present petrified state} on either of 
:h suppositions it is evident that veins must have 



Mibii Boniy ia his letters on dUfierent subjects ci 

- . ' nuneralogyji 



v 
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minenlogy written during his tnwtU in Hungary^ 
mentions that he found parpkif at the Spitlar'Hauftm 
Gang \ 

Baumefi in the part of his worlc formeriy quoted, 
mentions that it is not an uncommon thing to find 
petrifactions in veins. But what I im going farther 
to quotet comes from a mineralogist who has studied 
the subject with much attention, and on the accura- 
cy of whose obserrations the greatest reliance may be 
placed f • At LMergf on the Unstrui^ in floetz lime- 
( stone 



* Ign. Von Bom*8 Letters on Mineialogical Siibjectiy 
written during hit Travels through the Bannsit of Temes- 
war. Upper and Lower Hungary, published by Joh. Jac« 
Fcrber. Leipsig, 1774. He writes on this subject in the 
loUowing manner. " I must here take notice of one of 
** the greatest curiodties which I rtct with, which was a 
** species of petrified porpitcs observed by mc in the princi* 
** pal spitlar von, (Hauptgang,) inclosed in compact cin« 
** nabar in a gallery in tlus vein, at the depth of 89 fathoms, 
** reekomng from the mouth of the shaft Elisabeth.^ 
The miners assured him that they often anct with liflular 



The porpites is a kind of madrepore, which is a species 
ofcoraL 

f Thb was communicated to me by Mr Von Schlotheim 
of Nicdeidorfttat in Thuringia, who obierved tht fact him- 
self, and etamined it with attention. The account which 
he ssnt ne of it daerves to be given at large} it is as fel- 

lowf. 
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•tone foekSf Tcint of marl fi?e or ux incfaiet wide 
occur, contauning petrifactioiit of i mtitre qmce di£» 
ferent from diose which are found in the matt of 
the rock. In thenetghbourhood» bedsaret^tofae 
obaenred which are composed of die tame wuA, Mad 
which contain similar petrifSsictioni. 



lovn. *' At Lohberg on the Unftrut, between Kagdstadt 
** and Vargel^ in Saxon Thuringta^ wheie the floets 
** limestone is exposed to new, the beds of compact 
** limestone ate cut in several places by vertical rents) 
^ these rents are in part open fisstties, and in part fiU- 
^ ed with friable marl, in which petrifactions occur hi 
** good presenration. It is remarkable that the compact 
M limestone in the vicinity of these rents (which are from 
** five to six inches wide,) either shows no traces of petri* 
^ fiictionsy or is full of trochites, whilst the rsnts contain 
** comua ammonis, terebrates and turbinitcs. On Hols* 
'* bergy situated in the neighbourhoody between Ballstadt 
^ and Beirgtonai we find the saaae petiifiwtiQns in thin 

* beds of marly which altismate with thick bedsef lune* 
^ stone* But here the linsestona contains also eenua am- 

* monisy teiehratulitesand turfaitdies« The rents which aio 
^ described as vcitical at Lohbcig, have a direction quite 
^ diflfersnt&ei the inclination of the beds of the aaountain, 
^ and are not thesaam beds which hava asnonad a verti* 
** ^1 pfltiim m nmtrimmt ef iht fiillmg ef iht btids ef 

* Smettona. * Jm et Holabeigi dm hail haiia k 
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To add farther, 
■ 5. R0ci 4a!t mJ coal^ substances, of rery rpcent 
formatkm, and which are found in reinsp afford ano- 
ther proof that reins have originally been open fis- 
. sures. How can we account for the presence of 
these substances (whose origin is well known to us) 
in veins, if we do not admit them to have been 
. brought from without ? From this, veins must have 
been originally open empty spaces. 

Veins of this kind occur very seldom. But I 
have met with 1 vein of coal, at WebraUf in Up- 

per 



^ places an inclination of from 75 to 89 degrees > whilst 
^ here they lie almost horizontal, and it is therefore much 
^.V« easier to distinguish the rents, or rather the veins. 1 
^ mmt here remark, that these veins descend without in- 
^ temiption to a considerable depth, and only go a small 
** way into the mountains. The place where they are best 

* se^t wu a Um yean ago almost entirely carried away 

* by a great flood| here we can, in many places observe 
^ that the vans go to a considerable depth, but do not 
** eatcnd into the interior of the mooatain, tad that they 
^ dnippeir in pfopordon as the lock becomes anca firaa 

' ¥> aadoflonael.^ ... 
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per Lttsatia % a quarter of i fathom thick* which it 
almost vertical i it occurs in i sanditoot xodct ia that 
country called the DeviTs C3iamher» (Tcufela-tto* 
ben). This vein contains lereialiiichet of ▼erypuso 
<oal| but the rest b mixed ^di much sand. Small 
veins of rock salt frequently occur ia* the salt Aiumo 
at Aehlcn in the canton of Bcinc. 

J 49* 

In the last phicei 

6. The occurrence of the materials of mountain 
rocks in veins, shows that they were origbaUy open 
fissures. Of this kind are veins of granite, poiphyry^ 
limestone, basalt, wacke, greenstone f , and such like. 

For 

* This remaikable cotl vein a|>pea» at aa tnaocaiiibk 
part of the rock, where It it very steep, at the loot «£ 
which the rivulet Qpat runs. I poifited it out to Mr Von 
Cbarpenticr, couokUot of mines, who immediately recog- 
nised it for a tnie vein. He has described It in his Miacra- 
logacal Geography of Saxony, page 7. in the saaie lock 
aie to be seen seveial other smaller veins, n^ .mora than 
aaiaeh%vide, which tnvene ilia a variety of dtrecttoos. 

'f I distiogaish gnmamf.tnm siemki^ aad'giva the iaft^ 
mu naaie to those hocablcade rocksthat oocur ia the tnp. 
^iscamtion, which like banlt, coasposes the tops of hDls hi 
•f«>4|k^ siiatificatel kas csOMB^ n^ 
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For if we admit tkeie »buaiKci to hare been depo* 
MMd HCCeuiTclf hj precipitatioD in the humid way, 
ud have that comtituted tlie matt of racki \ we 
cannot luppoM tbem to have had a ^fierent origiii 
iriten thty occnr in veina. And; if ibiiie inbttancea 
hare been formed by precipitation in the place* wbem 
dkey are (bund, it fbltowi that what we now find aa 
vein* were fonnerly open ipacea. 

TriM 



•(•r, ■ctdom with ntici. The bombkmle in ttiii nek ge- 
nently occun in jtnill grnm, fcUoni in liige gr^i*, of- 
ten in vtty small gniiw. Tliil IiM niidy it connnonlj 
more oi Itn miicd with the iniltcr of baull, n iW it 
fUKS into true ba»lt. I have found grcenitonc rock) in 
the bauttic Diountiiini at Lobaucr in Upper Luntii, at 
Veiuenn in Hcmc, and at Dnniicid not fir from Got- 
tinprn. At Welnncr it ocean «■ the Kdbe (ot KilU u 
' k b there pitinounccd), very ncH BirkeJ ( it coniiui of 
komblendc in Iar|;e ^niinii Diixed irith much fctdipar well 
cbaruleriMJ. Jl ii there called AitteiM. It occur* in 
Swttten, in the tockt of ihe trap iormUion, (bj which 
Mme wc aity diiijngjidi the rocki ot bnalt, poepbjrTy 
■late, unjr^aloid and gteoutone), according to the ob- 
■errationi commuTuciied to mc bj Mi Napion en the 
hountiin Tabrrg in Sweden. An accoon^af theae, with 
abeemtisiu wUcb I have added at csnadenble hngth en 
the nnw wbject, inll b* fauad in Pin— ijichti Joocaa^ 
Mcond jMi, p^a aooj and *M(. - ,: 
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Tiuc veins of small grauaular gnmite ^ occur at y#» 
han'gtargetutadt^ and Eitemto^^t where they are inci- 
properly called itmdit$ne viitu. At Johangeotgen* 
ttadtp they occur in a rock of mica slate, winch 
is fine slaty, and are traversed and deranged by all 
the. reins of silver. I have chiefly remarked this at 
GUtimkUmguiATriiit^FrUHitcbaft. This also shows 
that the silver veins are of newer formation, latfgt 
veins of porphyry occur at Marwiberit diiefly at Bs^ 
hertbatu They are known by the name of sandstone 
veins* I have, found, amongst others, vans of !»• 
salt in the PlamscbefhGrund. 

Veins of wacke occur in prodigiotts number in our 
.Erzgehirge i chiefly at JimnAirg^ Whiemibttl^ and 
Joachimstbdi diey traverse all die other vcm-fonna? 
tions, and are consequently newer. I have net witk 
veins of greenstone at Awsmt, not only in die nogbr 
bourhood of the S/fw, but also In a ifuarry, acir dio 
town, on the road 10 OirUm: 

.;,•''• - . • • • . . I 

■ ■ . III. I 

f ... . • ■ ■ "^ 

^ ^ Is fejlqwi duU'this M a gianite of newer ftmiatisn.. 
.. J TyiinTalnBiiiliiifliiiiiraiihit dii CbiuiMbMifTiM TeiMli 



^S «CW TBEMIT or T8X 



tSO. 



SBTENTU PROOF. 

Tht mode atsigtied for the formation of the spaces 
aow occupied by veins, b still farther demomtrated 
by the relation which Tcins have to one another* A* 

Their intersecting one another ( 

Their shifting one another ^ 

Their spliting one another into branches i 

Their joining and accompanying one another^ 

Their cutting off one another. 

All diese peculiarides are produced by the efteti 
wfa tuwfoture h/mi me thai u oUer^ which had been 
thready filled up in part, or in whole. It is very 
easy to account for all this on the explanation al« 
ready given of their formation, but on no other hf- 
pothcsis. 

When oneTein intersectt another (which is al« 
.ways die case when two veins cross), I give the foU 
lowing explanation of it* There existed already in the 
fock, a vein (that is to say, a fissure entirely filled 
«p and dosed,) at the time it was Tent again \ this . 
Intern fissure has a different diiecdon from the former 
fne, if continued across it, intersects it, afttvwards 
peonies fillc4 with materials of a subsequent fonaa* 
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tiony and thus forms a newer Yein. The* hit or 
newer Tein alwa]rt traYerset die first or older | and 
the older or first formed is traversed hj die last or 
newer* as has been already explained at $ 32. 

If part of a rock which has been thus intersected 
by the new fissure, unks down, or suffers anj de»- 
rangement, and carries along with It that poidon o£ 
the Tein incfosed in its substance, it will not be 
found in the prolongation of that line which denotea 
the direction of that pordon of die tein tontauned in 
the rock which has remained fixed* "When tins hap- 
pens, the new vein is said to derange or alter the di- 
rection of the older. 

If .there were a fissure, either wholly, or' in part 
empty, when the rock has been rent a second time 
in a direcdon which trsrverses die original one, d^n 
the roof and walls of the new fissure are interrupted 
and cut by the older, and not being able to support 
the pressure arising from their own weight, they 
have been split % so that a number of large pieces or' 
large tables are detached, fall into die interior o£ 
the fissure, contract it, and leave new spaces be^ 
tween themselves and the walls of die fiisore: dicte 
new spaces tern so many latenl fissmes. Flnatty^ 
when disM are filled wp and dosedf and consequcnb* 

ly DiOOBM VWBtf ihO MW fdB^ VMVB they OOCIITj, 



K aKwraicMr or im 

to be dinded} la the Ungu)^ of Duoen, tltt vein im 
dun taid to ran^ m dut it U compoMd of fn{- 
mettu, or ditt in such « place It ha been broken 
inu> fngmentt by luch a vein. The onr vein may 
produce Ais. nmification b the oMei one, if it bo 
nill open, u welt as thit bit produce! it in that 
^hich it of newer formation. 

'Wbta a new fiuuie in a rock extend* to a vein 
wluch prCi^utted in it, contiouet in it for toniK 
wit/, ttietchea through it into die adjoining urata, 
Ind ia afterwaidt Cited with mineral matter, it abo 
becomcf a Tein^ and in thit caie the veint are tud 

tOJOTi, fiitb lihaarrn, ot ikh vucbaartnj, 

When I vein coniinuet its direction ckwe by the 
nde of another, whether this be thrm^h their irtiole , 
eitent, or only for a short way, the two vrint are 
iud to accompany e>ch odier, (titi tMtfftm). 
■ Louly, when a vein already formed, dtber b^ 
die wlidiiy or tenacity of its substance, prevenu a 
new fissure from extending farther and stops it« . 
ptKnt, daen the farmer is said to cut 0^ aiiMt, «r 
I^Kiccpt the latter, (ahidmHf^ 

HI' 

•iff.S^i -I , ■ ;. < .■ . • 1 . ,-,.:, 

• *h-i(^ . 'ita... ■.'■,:.■ 

'■■ffrn- • ' ■ ■.■-■■., 
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BIGBTH PROOF. 

.The reladon wluch Teint Vear to die rodct and 
beds in which they occiir» or die manner in which 
they are found in them, proves stiU farther dot diey 
liaTe been fissures. "When a wa traverses die strata 
of a mountaun, it happens ahnost ahvays diat die 
correspon(ting strata on its hanging nde are found 
much lower doWn than on its lying side ) dus dilier* 
ence of level in the parts of die same stratum or bed^ 
bears a propordon to die size of die vdn, bang al* 
ways greatest in those wluch are of most connderabSe 
magnitude* This peculiarity is most obvious in rod» 
whose various beds difier mudi from each odier in 
colour and external appearances. Tins phenomenon 
^merits pardcuhuF-attendon from nuners, as it often 
occasions much embarrassment in pract i ce . ' ... 
. Better marked examples of this cannot be seen than 
at ZinnwakL Where die dn beds of diat.conntry 
are traversed by vdns* i| often happens that the part 
of a bed wlucb cocrctpoods to the 'hanging nde 
. IS much lower than that on the lying «de of the ynm^ 
and dus difierdMit;is ahraya gMiMsr In hoge daa 

L This 
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Thb peculiarity presents itself xvy frequently, 
and in a very striking manner, at Saalfdd, The 
mountains of bituminous marl shte which are found 
in thatphce, contain a number of Teinst where, at 
present, considerable works are carried on, and some 
of them to great extent* These mountains seem to 
rest upon the primltire mountains called Ficbtelgtbirge^ 
which are about a league to the south, and appear 
to form the foot of that range. The Fichtelgebirge 
has here obtained the name of Thoringerwald, and 
is of considerable height. The reins which traverse 
the Floetz rocks in Satdfeld hare nearly the same direc- 
tion with the primitive mountains, so that they seem ' 
almost parallel to them : they have the same inclina- 
tion as that .of the mountain \ and the beds of the 
rock on the hatfging side are considerably lower 
than on the lying side, and this difference is in pro- 
portion to the magnitude of the veins. Tliis is an in- . 
contestable proof that veins were formerly fissures 
produced by the weight of the mass of the rock, 
which, giving way on that ride where it met with 
least resistance, has sunk down and been rent in 
dificrent directions. Several fissures in the neigh- 
boorhood of these veins are still open, from which 
there proceeds a natural current of air, m so strong 
aUatt at ta extinguish the lights carried by those 

who 
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who pan bcflm diem % in Mnie placet thej terre 
die purpose of galleries for numing off the waters. 

We ohserre in the ooal nunes near Ditsdeni )ieda| 
travorsed hy Yein^ diat present the same phenomena 
tsdioseofZinnwaklandSaalfeU. . . 

. ... . 'i 

MlllTB PROOF. . 

If we examine with attention the interior stmcture 
9( veins that are composed of diicrent kinds of mi* 
nerals, we perceire them to have heen originally open 
fissures, which have heen afterwards filled hy.de* 
grees. Such Teins are composed of heds arranged 
in a direcdon parallel to their sides | thmr crystalli- 
zadons show these heds to hare been deporited suc- 
cessively on each other, and that those next the 
walls have been first formed. 

I have observed this structure in many, indeed in 
the greatest number of vtins. In the district of Firey- 
berg it occurs in a very striking manner in die veins 
Stgm-'Gtttei at Giridtrf^ in Gfngtruts, shooting from 
the Akit'gri fyti r^Zyfeigf and in die agate vttn at tho 
OnMmkrueit near Cmt^iiiuf. I have b my pos- 
session a specimen Aom &fm-Gs^!ter at Ginimf^ ia 
whidif ifckoning from die middle, (which is composed 
tf |wo beds 9C calc spar, in vAidi. smaB druses occur 
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liece and there], thirteen bedi of diflncnt mtnerW* 
tn unnged in the nine order on mcb tide of tha 
T«n t thcM an flnor-ipU| calc-ipiT| hcsTr-tpar, lead- 
glance, &c In the aoutbera vein Gregarini> die 
two bedt whkh adhere to the nda of th« vein ara 
compoied of cryttallized quarts i next to that, on 
each ride, u ■ bed of bbck blende mixed with iio&* 
pjriteil thii ia followed by kad^lattce, browiMpart 
leidigbiiMi grey Hirer ore, red Hlver ate, rihreiw 
^utce I ihi caitial part, wUch. of com* ia noit 
nea&f fanned* ia of calo-epar. It aoiBetiinei hap^ 
pMi Am am « men of thi ^AmtbediaM wiDit 
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In Older to fonn a more correct idea of the theory 
wluch hat been f^ven in the two precedmg diaptent- 
on die firmaiMt tf tie amtkf mw ^cnfkd kf vtms^ 
we mutt keep it in remembcancet dat tevcnl icntt 
contdtudng tihe spaces in wJudi veins are now lbiuid» 
were larger dian at presentf.and have been vnocr 
contractedi diatodiers have become larger and lar- 
ger, pediaps dniing the very time .they were fiUing 
npi diet die greater nuaiberof theoU lentaweio 
•lifi|dy fiOcd vpi and conseottendy sbm^ at dM tine 
0B•^ eidicr having dM dircctien of dM old 



. > 



16 tnw TBioKT or nn 

eaeii or tnvening them, were fbnned ( ind finally, 

that nmilai nnUa may be often repnted. 

Is* 

In Tona wluch are wide, and of considcnble U2e» 
paiticuIaTlj when their inclination approachet to tha 
boriiontal, the hanging ude, when not well lupport- 
ed, moat field to the pieHure of the auperincuinbent 
weight : (uch a ainkini of the itrata will product 
manf imta ard fiuurei, which terminating in the 
principal rent, will form odlateral onea. 

h ii Terj probable that die veina Frt^dtiuttin, 
Baae, and others, terminating in the large vein 
Halthrikbur Sfatb, wludi run in the rock fbnning 
the hanging aide of the vnn, and are filled with the 
■ante malcriali, are only collateral renta produced by ' 
the linking down of the hanging side of the principal 
*ciii. When the hangbg side of a vm, yieUing 
ihua to itt own weight, fall* down and appioadiea 
the walla, it muat of course diroimth d>e size of the 
original fissure. We often meet wiA twih collatenl 
Guurca on the small scale ( in nanow vona we cm 
eftoa follow them to thor icnninatk*^' wUch I h/Kn 
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We meet with dittmct examples of new veins 
jonned in die direction of. those of an older date» 
(either within dieir substance* or hj the side of 
chem), forming with them the same indii^ual snb- 
stance. We see a remarkable instance of diis at 
Rothenberg near Schwarzenbergt in the nan Jfthtrn^ 
mtf where a part of the substance of die Teni» wj 
distinct from the resti is called die mOm and rM&ns 
trumi^ (the yellow and red branch) | at Marienbeig^ 
die EMonur^sfig oonnsts of two distinct masses^ 
die one composed of ores of tint die other of silver 
orei and at fVeyberg» in the Hohe-Bircker veiny vdth 
its white and red branch» (weissen vnd lodiea 
trame)» and the Abraham-Spadi wup in the auno 
Neue Mofgenstem, with its gn^tmd jf^kgingt^ 
die same thmg occurs. 

Ihe difierenoey somedmes very consideiabtet ia 

die ^indth and nie of the. same vein* nay poceed 

from the walls or roof of afissorsvAidi runs in t 

. curved dtrectioiit having sunk down or swrarsd sobm 

odicr dcfaagciocai^ byvAidi a oon ca vi ty has beea 

placed 
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pbced orer agunit & concnirf, and * cmmvtj 
agHDit ■ ranTexiry t or Urge piecet of rock maj 
hare been detached fiom the hanging or lying udet> 
i^dihaveincmiedthcnzeof the fiwnre in diete 
pbcei,' and narrowed it in thow where tbey have 

iS7- 

We can delennine with almost mechantcal preci- 
doDi die poiidon and direction of the force which 
hat rent and produced the cavitiet which are now 
occuped by veint. For if we conaidn attentively 
die inclination and direction of the principal vein* of 
the same foimniioii in any one country, which are 
usually almost parallel, hut idU more those of each 
particular vein ; we shall be able to determine «^ 
■uSicicDt accuracy, (he place from whence the force 
which has cut the roclc has proceeded, and alio the 
directtoo wluch it ha« taken. Thii force was notlung , 
d*e but the weight of a considerable part of the 
nxk ittclf, which had not found suffi den i rapport. 

fci^■ 

■: :i..HecM*ary, dut the force wluch ha* produced 
dK'rcnt, ifaonld have existed in that part of the. 
lock which composes ita hanging wde. 
f Si TU*,fiin^ (dittiatoaay, dw-pEewnn arising 
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from the weight of a mass which was tncreasiiig* 
or which had not a sufficient supportt or which had 
in part lost that support), has acted hj forcing ftitd 
the upper part of the rent a portion of the lock, and 
thrust it to that side which was most fireef and had 
the least support. 

3. The direction of the force which produced the 
interruption of continuity, passed through the centre 
of gravity of the mass which acted hy pressure, or 
rather of that mass which was separated : we can 
easily conceive this force to act in a plane pasnng 
through the middle of the roof of the rent produced, 
and perpendicular to the prindpal line of its dxno^ 
tion I consequently this plane must h^ve also pasted 
through the line of the inclination. 

It would perhaps be possible to describe a line ia 
this plane which would represent pretty nearly die 
directiofi of the force* 

fS«. 

I come now to answer the objections whidi hav% 
by some nuneralogists, been urged agunst diat theo* 
ry of the fbnnation of veins which connden them to 
have been rents. What^ among other things, in* 
duces diem to entertain some doubt of this mode of 
IbnnadoQ,' it die ^t*?***^ twinitfli wi tdiiidi it dmce 
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tilte* place between diffmnt Teina, and the rock wtikli 
includes them. Such geognoau alio reproach me 
«ncb the occaTrence of Gmutci crowing vnnt of a 
brge uae. But it is an eai^ mitttr to repel theie 
Ipecious objectians, by eiplaioing thii plienomenoa 
in a diiTcrent wij. 

The union between a vein and the rock, on tome 
occauoo*! it to intimate » to give the appearance of 
their hii-ing been milled togetheTi if I may ao es- 
preu myself. Thii union, I tay, proceedt from dieir 
homogeneous nature, nnd from the newnest of thrir 
formation. In places where thit peculiarity occuTt, 
the tock has had a strong attraction for die nib* 
■tance of the vein introduced into the rent, and ba* 
become so intimately mixed with it, that they now 
appeal to be one and tlie Same substance, at least 
it is not easy to mark a line of leparation between 
the rock and the vein. This is particularly the case 
with veins of quartz and horn-blende, when they oc- 
cur in newer gneiss of a quartxy nature t but ma* 
of pyriict in this rock do not present tU* appear- 
ance, which is upon lite whole a me occurrence. 
In general the vein and rock are very distinctly tepa* 
rated from each other, and dien ate Mmetimea inters 
poaed between them thin layera of aB earthy matter 
'-tied itOtg. A idn ia rery leUoin muted to die 
mk 
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fock SO M to adhere intimately with, it through ita 
whole coune i but this only takes place in ^crbua 
parts. 

f59- 

The transverse fissures whidi we find in vcinc are 
lipon the whole but a rare occurrencCf and evident^ 
ly arise from the following causes. After Tcins KaTe 
been c^ompletely formed, they have tufiered violent 
shocks, which, pursuing the direction of the atratai 
of the rock, cross the vein. The natoral effect of 
these shocks acting unequally on the substance of the 
vein, has been to produce rents and die transveiaf 
fissures in question. 

$60. 

I cannot conceive how the great uze or thickaest 
jof certain veins should be regarded as a reason against 
the formation of veins which has been advanced. . 

But if it were so^ we have only to consider, that 

the largest veins taken alone, (that is to say, takea 

.without others that accompany them), and witfaont 

-Aeir brandies do notf in their oidiaary nie, cx- 

tcuStA diree fadionia in diickness. How imall is diia 

rthjicknea when ccpspared wiA the immense vdumfli 
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We nrdy meet with true vein*, «4uch, taken 
^glji exceed a fathom in thickneu. In the moun* 
tain* of Ficyberg, among a hunAted vein*, I hardly 
know cat which i* to large. In the prodigioua 
quantity of veint which I have aeen in Saxony ao4 
diewhere, I have not Utheito found one, whote or- 
dinary Hse i* three fathoms i it muit be undnuoo4 
that I do not include branchet or Teint. 

In ettimating the thickneu of a vein, we must 
not include the adjacent rock, although it be in part 
decompoied or impregnated with the mineral. Nor 
U it proper to meaaute the lize of a vein in tiMM 
placet where it ii of more thaii ordinary ihicknest, 
m where it branchet out. SuU ku are we, in ettt* 
mating the *ize of a rein, to include the accompany- 
ing bnnchet i for in these difierent wayt we may 
find vein* many fathoms thick. 
, "ntt famotu druse or cavern at Joachimstlial af- 
fords an example of the prodigtona dze pioduced by 
die junctions and intersections of many vetnl, parti* 
cularly when considerable piecei of the rock ne 
•epaiated by thne intirsectiou. This ungulir C^ 
inty, which U destd on all aides, was found at the 
JJtbdaimtr Gnlnn-pld, In dining the fifth gallery in 
die rich *rin of nhrer AnJnui at the dep& of aje 
fathom* I Ait cann (firam whk& > bis* quantity of 
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Tater flowed), was, according to leport, eleven f»* 
horns kmg, nine wide, and its depth, winch is not 
vt known, exceeded twelve fathoms. I was vnablo 
advance into this carera further than about two 
istthoms } because the bottom was filled with rablushy 
nd the numerous pieces of rock which threaten to 
all, rendered a farther passage so dangerous, that 
lo one b permitted to attempt it. I could, howeTer* . 
rerj well see that it has the size ascribed to it. I 
-emarked farther, that it had a long flattened form 
ike a vein i that its inclination was almost vertical | 
hat the rock which formed its walls and roof was . 
|uite full of rents } from these proceeded the quail^ 
ity of rubbish and st9nes with which it was filled* 
[n short, many veins, and among the rest, one oC 
Rracke, traverse it, joining and crossing each other at 
that placed from which, it appears tp me that this * 
pavem had no other origin than that which I h^ve 
iMcribed to it* The rocj^ in which it occurs, as well 
ss I can recollect, b a land of day shte approaching 
to mica slate* Perber gives a very particular de-^ ,' 
^iption of It in his Minecalpgical. Geography o£ 

Bohemia % .: 

, . > Veins , 
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• JohJlae* Feito Beiti^e tu der Jifineislgsichidtfo 
fon Bebmn, Svob Bfi% 1774, pfss 74 and 75* * 
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Veint of an eitraordinary size are said to be foiiii4 
in the Upper Hartz, and at Schemnitz in Lower Hun* 
garj. The BurgttSdir vein is supposed to be the largest 
in the Hartz. Lasius says» that in several places it 
is from 20 to 30 fathoms wide *» but he had beforo 
remarked that it is rather to be considered as an a^* 
temblage of a number of T^ins than as a single one* 
He is decidedly of opinion that the large repository 
or block of mineral in the Rammelsberg is not ai 
Yein } it is probable that this block has been depo- 
sited and formed as a block or separate portion of the 
lock. With respect to the Tein called the SpitaUr 
Wm^gang^ the largest of the Teins at Schemnitz, Born 
Mys» in the 1 83d page of his letters9 that in the Pacher-i 

stolner 



* In the second part of the work already quoted, bo 
speaks of it at pages 305, 306, in the following passage. 
^ The country between Mildeman and HirKhcler Tpiche, 

* near Grube Caroline, may be conudered u an assem* 

* Uage or tissue of large veins, or it may be regarded ail 

* one nngle vein which varies much in thickness : some 
^ of these veins extend a mile in length* The vein as 
^ sometimes extienely narrow, u as the case at the place 
^ where the nnning towns of Qausthal and ZcUerleld 
^ aaeet ( at other places it is finom ao to 30 fkthoms wide^ 

* Si ^ BorvHadL. ntMfl»i*»W» u> mmA T^iu* <bM.w 
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•tolner FeU, the place where it b larger, it may be 
14 fadioms wide, and i8i£the wedget or indoaed por- 
tiona of the rock be included. Thus, thia Yein» where 
it ia of the greatest ult, ia also an assemblage of 
branches. But I am not coorinced diat the three 
large Teins of Schemnitz are true Teins. Mxaj car* 
cumstances, and among others, die similarity of 
their direction and inclination,* their great horisoii* 
> tality, and their great duckness, make me presume 
that they are metalliferous beds* 

Besides, when I come to reflect on die immense 
extent of the mass of the mountains, and die extra* 
ordinary force which must sometimes be produced by 
their weight, I should be astonished that there have 
not been larger mns than those I have just mendon-^ 
ed, if I did not find a certun cause for it» which is 
the following. The fissures ia which veins are £orm« 
cd, were, to all appeanmce, formerly much lavger^ 
but se long as diey remained open, die.iocl^ pria* 
dpally that composbg their roof, yieliliqg to the 
pressure of die superincumbent mass, muse of ne* 
ccimty have narrowed die fissures, and reduced diem 
le die small siie which vdns new htve. 
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Lastly, I cannot think that any one, after reading 
and maturely reflecting on what has been said, will 
make the following objection to the theory which 
has been proposed to account for the foimation of 
Teins; tiz. ** that when two veins converging in their 
indinatbn, cut each other, and are at a certain di* 
stance traversed, at right angles, by two other veins 
that are distant from one another, then a portion of 
the rock of a prismatic form is isolated and separated 
from the rest of the mass of the mountain. Now, it 
may be said, if veins have originally been empty fis* 
•ures, this portion of the rock, deprived of every 
tupportf must have been suspended free and unau 
tached, till such time as the matter which composed 
die vein, a|id which surrounds this prism, had filled, 
in part, at least, the fissures, which was absolutely 
impossible." I shall once for all answer such an ob« 
jecdon, by saying, that when a theory is to be com- 
bated by facts, it is necessary, in the first instance, 
to piove these facts, and. then to mention where they 
m to be met with* Otherwise facts very contrary 
to tha mture of things maybe supposed, or mentioa* 
td» which hive no csistencei and cannot be jna^ 
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«M of to combat an explanation. Such it -precisely 
|he case with this objectioni which supposes fissures 
that have different directions and dips, and which 
cross each other^ to hare been formed at the same 
time. Whererer I hate seen veins of conuderable 
use crossing each other^ I have always found that 
diey had been formed- at different periods. For 
when two veins of different cUrections and inclina* 
tions meet) one of them always intersects the other i 
this may in its turn be traversed by a third» this third 
by a fourth of latter formation, and so on: in thb way 
we see that the first rent had been filled before it was 
traversed by die second, and that this in like manner 
was filled before the third was formed. I^have inquiredy 
respecting the manner in which veins occur in other 
mountains, at different observers acquainted with 
them I and have always been informed, thai when 
two vans cross, one of them always traverses the 
other, and is consequently of later fomiatioa. 
. It is besides natural to suppose, that when amount 
tain is rent at several different times, it hu been 
done at each of these,' by one and the same foroe act- 
i^g in the same direction i so. that all the veins wldch 
have been formed at the same time ott|^ to.be pn* 
land, or nearly so» ; If this be reaUy the. case, thei^ 

irfien veina cross^ several timesy oridm tiiey^o^ 

»•. . ■ • • _._, 
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Yerge, they must have been produced at ditfererit 
epochs i in which case there is no difficulty in re* 
garding these veins as having been originally open 
fissures. 

We might, if the question were only about small 
▼eins» admit the objection ; and suppose that veinSf 
which in their intersections isolate a portion of the 
lock, have been produced at t|»e same time. But 
this cannot contradict the mode of formation which we 
liave assigned to those spaces now filled by veins, viz. 
that they have been open fissures in the rock. In 
fact, it is posuble to conceive that a pordon of the 
Tock, separated from the mass of the mountain by 
fissures which surround it, might support itself un- 
til they were filled up with mineral matter, and till 
this matter was consolidated. For this purpose* we 
Jiave only to suppose, that when fissures are formed, 
there are always detached from the rocks some frag* 
ments, wluch, falling into these fissures, will prevent 
the contact of their walls, and which will in conse* 
^uence be kept separated from each other. Besides^ 
the walls of a rent are not in general plain and 
smooth, but rugged and covered with inequities i 
thus, as soon as a fissure is made, if one of the parti 
. pi the rook that b tent his suffered any impulse, it 
may very easily happen diat some o( these inequalir 

ties 
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tite may be oppowd to oihert» wluch wiQ pieveiit 
the divided parts of die rock f fom xe>iimtiiig» and 
drat Ibnn an open space between tbem. Thus it ia 
possible to suppose that vans ^Hiich snnonnd a 

■ _ ^ A ^ M ^ KA ^ AAA 



pordon dl rock have been fissnieSf all of wl^ch weie 
dunned at *!>• ause ttflBOft and w hi ci b * in natt-at laaa^ 
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, CHAP. VL 

YKOOrS, THAT THC tPACES WHICH VEIMS KOW OCCUPT, 
HATE BEEN FILLED FROM ABOVE. 



$62. 

I MOW com* to the consideration of the proofs of 
the second grand proposition of my theory } namely, 
the following. 

The mass rf veins has heen formed hy a series rf^re^ ' 
ci^itatnttSt nMch have fUei in wholes or in part, the 
spaea new oecu^ed hy veins : these have entered hy the 
ntperier parts ef the rents vfhieh fuere tpen / and have 
heen famished hy a sohitien in footer f generatty ehemicai, 
m/hich etvered the eenntry im which these ^rents then en* 
iited* ^ 

I shall adduce only three proofs in support ol .thb 
proposttioa 1 and -they willf I thinkt be sofSdcnt to 
ettahSsh it cntiicly. 

I 
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I by down, in the outset, the following pfopodd^ii' 
in geognosy, to show the incontesubility of these 
proofs, more especially the first of them $ it it evi- 
dent, and universally received. 

All the flSetz mountauns, as well as all the others 
which resemble them in their stratified structure, and 
in the nature of their integrant partsi all such motm- 
tadns, I say, are formed by an assemblage of sediments 
and precipitates proceeding from the waters wluch co- 
vered the globe. Each of these depontions has formed 
a particular bed ; and all these* beds, as we now see 
them accumulated on one another, are, beginning 
from below, a succession of preci^tates wluch have 
been formed after each other, or radier deponted 
upon one another. 

In order to understand perfectly, and be able to ^ 
judge of the theory which I am going to give, in its 
application to the manner in which veins have been 
filled, or to the formation of the substance componng 
diem, it will be necessary to have a just concepdon of 
the difierence between a chemical precipitate and a 
mechanical depontion: to have a perfect idea of umple 
elementary bodies wluch aie not susceptible of any 
transmutation i to be acquainted with the theory of 
solution and predpitatyMi fbonded upon chemigal af- 
fiwirifs I and ibovs aOf to know tiiat jht sant indivi* 
> daal 
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dual tolutaon may funuih, not only at tha tamt tiaie» 
but alio in snccetuon^ pracipitatca of a difievcnt 
sature* 

§63- 

FIRST PROOF. 

When mountains and whole tracts of counttyy in 
which open fissures existed, were covered by the wa* 
lers holding different substances in solution, and when 
these were precipitated, it must of necessity have hap* 
pened, that these precipitates would enter into, and be 
deposited in the fissures. All the beds and strata of 
floetz mountains, as well as of primitive mountains, ara 
precipitates ; and these precipitates (almost all chemi* 
cal, and formed in the humid way), were furnished by 
•olutions that covered the tracts of country where beds 
and strata are found, and even extended to a much 
greater distance. As 1 have before said, fissures were) 
from time to time, formed in the mountains, bul 
chiefly about the period of their first existence i to 
Uiat at different times there exbted fissures whicli 
were entirely empty and open, or partly filled up^ 
"Whilst these fissures were covered with the solu^ 
tioos, which, by siiccesttve precipitations, have formed 
the beds and strau of the primitive and fiocta mono* 
ttins^ the diffeftoi materials (the natuie cl which v^ 

ried 
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tied at different dnies)t cotttained in the aoltttioOt 
were precipitated in the fissures which thef Am 
gradually filled up : the nature of these tuhstanccs 
depended entirety on the kind of the precipitate 
which formed them, and consequently also on diat 
of the solution at the dme they were formed from it. 
This is the reason why we find in veins nearly the 

* 

same fossils whidi form the beds and strata of mona^ 
tains. 

Three important causes, which it it necessary not 
to lose sight of in examining diis dieory, may haft 
occasioned some difference between tlie matter ot 
Veins and that of beds. i. The precipitations and 
depositions which formed veins, have been niadft 
more tranqmUy than those which produced beds. 
1. Mechanical solutions and depositions have di- 
sturbed the formation of veins much less than that of 
beds. The great number of crystals, and die nature 
of fossils found in veins, show the formation of them 
to have been more tranquil, more slow, and made 
more freely. 3. The spaces in which veins are 
formed, have preserved ion a kmgcT tune me faculty 
of receiving and retaining different 'solutions; aiod 
when one solution was exhausted, diey may have 
Deceived another: in thb way vans often contadn 
fiM§i]f of different fomatioiiay whilst die beds of a 
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motmnuii contain only those of one fonnation % theit 
last are dierefore more uniform in their man than 
veins. 

J64. 

If we compare the substancesy which, under the 
form of precipitates, constitute the mass of moun- 
tains with the mass of veins, we will in general, if 
not always, find a very striking resemblance between 
them. We find, as has already been remarked, at 
Johangeorgenstadt, veins of granite of newer forma- 
tion) at Marienberg^ veins filled with newer por- 
phyry } at WthraUf in Upper Lusatia, there are 
veins of coal ) and at jfehUn^ in the canton of Berne, 
we find veins of rock salt. That great revolution 
of nature which produced the mountains of the trap 
Ibrmadon, has in all likelihood occasioned a vast 
number of rents } thus we find, in almost all moun- 
tains, vans filled with the materials wliich constitute 
•the locks ol the trap ibrmation, as basalt, wacke, 
greenitone, and amygdaloid. Lastly, It is very well 
Imown that q«aiti» calo-epar, and day alont, const!- 
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I have just shown that fossils which are coin|noa- 
ly found constituting the beds and substance of 
whole mountatnst also constitute the mass of Tont : 
.1 shall now show that the greater part of the other fos- 
sils which form yeins, are also found in beds. Lead 
glance occurs in beds ; as we see in our JSrxgehif;ge, 
at Geurvnd Scbwartzmherg g in Sweden, and sereral 
other phces | in the mountains of Cracow and the 
Ardennes. 

Tin ore is found in beds in our Erzgebirget at 
Zinnwald and other places, and at GUrm in Lower 
Silesia. , ' 

All the copper ores arc found in beds, in primidve 
and other rocks. They occur in beds in our Erzge* 
birge at Gishobel i in Bohemia at Kupferberg ; in Si- 
lesia, the Bannati Upper Hungary, Swedjcn and Nor- 
way. They occur in the newer rocks in the count/ 
of Mansfeld, Thuringiai in the mountains of Gr»- 
cow, at Medziaaa-Gora}- in the UraUaa mountaint 
in Russia, and in sfffial othev places. 
' Brown iroostoM ^and sparry iroostoot, which oo* 
.ciMP, particulMly^ti^^ lasiji ao/olkniin 1^ n^jit t» 
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be found at Kamsdoifi Schmalkaldeny Eisencn and 
dsewhercy sometimes in bedS) and sometimes in 
mountain masses. 

Lest I should go too far, I will not dwell longer 
on this subject, for I could produce similar examples 
from all the metals. Arsenic pyrites, blende, na.dTe 
gold, cinnabar, and many others, occur frequently in 
beds. I must, however, further remark, that the 
heavy spar, and fluor spar, so often met with in veins, 
lie also found in beds of considerable sizei the 
die former in Savoy, the btter in the Thuringer 
Wald. 

SECOND PROOF. 

' When veins are filled with rolled pieces, as ({ 44.) 
U the case at Joadumsthal, and other places,' and 
'yAuea veins contain petrifactions 1 it is not possible 
to suppose that diey could have guned admission into 
die vda in any other way than from above. 

TKfRDFftOOF* 

' The greater number of veins co m posed of different 
ibssilSf 11% at has already been observed, ($ 54.), 

^ formed 
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Sormed by a coUectkm of beds pualld to their vallt» 
These beds are arranged in the same determinate 
order on each side i the corresponding beds of both 
aides being of the same nature and thickness. Tb^ 
beds on the outer part, i. e. those that touch tho 
walls, are thinnest towards the top, become thick in 
proportion as they descend, and still lower they some* 
times terminate by meeting and joining together* 
The crystals, and their impressions, show that the 
beds next the walls were first formed % the others 
followed in succession, finishing with those in the 
centre, in which we often find druses. 

I haye already remarked that I have in my posses* 
sion three specimens of veins of the Freyberg di« 
Strict, in which the formation and structure spoken 
of are distinctly marked. Is it possible to account 
for this order and regularity in any other way than 
by supposing, that the spaces in which veins are 
formed have been filled by a chemical solution, that 
the nature of these solutions varied at different times, 
and that from them the difierent beds eomposmg the 

• 

vein were successively formed by preclpitatet ar« 
nnged upon one another f The first prociptuttoii 
having covered with solid matt«r the sides and bot« 
19m f4 ihe C8vi||^ in which the vtia is feimedy and 
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haviagt M it wtre, dosed and ihut up the orifices 
of die difierent pretended opcningt whkh termbat- 
ed ia tlie walli of tlie' iciit» lioir can wt imegiiM 
Ae eoccenift eolutiofie to havt CBtefcd» but irooi 
abo^(^ 
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CHAP. VIL * 

HIFLY TO TH£ OBJZCTIOMS WRICR RATE WtXp AXO 
MAY BE URGED, AGAIViT THE EXFXJkXATIOir THAT 
RAS BEEN GIVEM OF THE MAXWER UT WHICH TXIIIS 
WERE FItXED UP : AKD COMTIiniATIOK OF THE AC- 
^UVT or MT THEORY lOR THE fORMATIOH OF VXIKS 
IN GENERAL) AND, IN PARTICULAR, OP THE MAMllSa 
IV WHICH THEY HAYi^ 9EEN PILLED WITH MDIXRAI. 
HATTERS. 



It will perhaps be asked from what soinrce tlio 
laeuUic particles, and all the mineral matters which 
were contained in the vast solutions or waters which 
orerspread whole countries, were deriYcd. Some 
wiU imagine, that, in proponng this question, t very 
great objecdon is made to what I have just said oa 
die mamier in whidi yciqs hsve been filled up» To 

dne 
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this I reply, that although we do not know from 
whence these. particles have come, this circumstance 
does not prevent us from perceiving the existence of 
a phenomenon, which, with all its consequences, is 
before our eyes. Of the state of ignorance in which 
we remain, with regard to the origin of the metallic 
and mineral matters, we never can avail ourselves, 
as a means of combating the fact itself. In the mean 
time, we must content ourselves with knowing, that, 
at certain periods, the materials which now const!** 
tute the substance of veins, were in reality contain^ 
cd in the sea which covered our globe universally i 
and we must wait with patience till new observa^ 
tions teach us (if it be possible), from whence the 
component particles were derived, and by what 
means they were introduced into the general sol* 
vent. In all researches into the effects of nature, 
and their causes, as well proximate a& remote, we at 
last arrive at the investigation of ultimate causes, be* 
yond which we cannot proceed. In some cases it it 

• 

^en difficult to discover the remote cause of ceruin 
effects and phenomena. 

• In recapitulating the state of our present know- 
)eds*> ^ >• obi(iout that we know with certaintyt 
lint the fioets and primitive mountains have been 
podnced by a seriea of precipitations and depositions 

I fofmed 
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formed in succession; that these took place from 
water which covered the globe, existing always nx>re 
or less generally, and containing the different sub- 
stances which have been produced from them, ($ 30^ 
and 62.). We are also certain that the fossils wUch 
constitute tlie beds and strata of mountains were dis- 
solved in this universal water, and were precipitated 
from it : consequently the metals and minerals found 
in primitive rocks, and in the beds of ildetz moun^ 
tains, were also contained in tins umversal solventt 
and that tliey also were formed from it by precipita* 
tion, ({ 40. and 62.). We are still farther certain* 
that, at different periods, different fossils have been 
formed from it, at one dme earthy, at another mt» 
tallic minerals, at a third time other fossils, (f 62. 
and 63.). We know too, from the portion of thes^ 
fossils, one above another, to determine with ih€ ut- 
most precision, which are the oldest, and which the 
newest precipitates ({ 62.), We aro also convinced, 
that the solid mass of our globe has been produced 
by a series of precipitations formed in succession, (in 
the humid way) i that the pressuro of the materials^ 
thus accumulated, was not die same throughout the 
%ho]e ) and that this difference of pressuro, and sei* 
¥iral other concurring causes, have produced rents iA 
the substance ot die carthf chiefly ia the most ele- 
vated 
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.vated parts o( its surface^ (} 39. and 40.). We are alto 
persuaded, that the precipitates, taking place from the 
.iinsTersal water, must have entered into the open fis- 
surcsy which the water covered ($ 30. and 63.). We 
know, moreover, for certain, that veins bear all the 
marks of fissures formed at different times; and, by the 
causes which have been assigned for their formation, 
(§41. 42. 50.}, that the mass of veins is absolutely 
.of the same nature as the beds and strata of moun- 
tains (§ 64. 6^.)^ and that the nature of the masses 
.diflfers only according to the locality of the cavity 
where they occur, ($ 63.}. In fact, the solution con« 
.tained in its great reservoir (that excavation which held 
the universal water) was necessarily subjected to a va» 
ripty of motion, whilst that part of it which was con* 
£ned to the fissures was undisturbed, and deposited, 
in a state of tranquillity, its precipitate. — Further, 
Irom time to time there were diflfused, in the general 
solution, to a great distance, mechanical diifusions* 
which formed precipitations of great extent, and 
these have been mixed with the chemical precipi* 
tate I but at these mechanical solutions did not pe- 
netrate into the fissures, except in small quantity, 
they could not disturb or alter the precipitation 
(|)wre going on» and firom which; the mast of the 
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tein was formed in a state of tranquillit]^* The pre-* 
cipitates which formed the beds of mountainsy havoy 
of necessity^ deposited on the bottom of the general 
reservoir, solid and compact materials} whilst the 
matter which composed the greater part of the mass 
of veinS) being deposited by degrees on their walls, 
has there formed druses: Afterwards, minerals o£ 
different natures have been succesnvely depouted 
upon one another. These precipitations and conse- 
quent crystallizations, shortened, narrowed, and even 
sometimes completely filled up the drusy cavities 
which formerly eusted ($ 43- 52* 6^.)• 

In short, the beds of mountains* formed in the 
manner just noticed, contaumng fossib of but one 
formation, must of course be very simple. Veins» 
on the contrary, contsuned, principally in their upper 
parts, druses, which thus afforded room for the 
reception of subsequent formations. The solutions 
containing the formations, bemg received into these 
cavities, deposited thdr contents in them : from this 
arises the great variety which the substances of 
veins present. We know for certain, that veins 
have been formed at very difieicnt times (j 31. 50. 
53.) I and that we can not only deteimine tbe differ- 
ent formstioiisy bat even ssoertain the lelattve sge 
of sacby (} 51. sod 53.). ^ Ustlf^ we know Sot ces- 
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taint that new reins hare been fonned in oountriet 
where old ones occur ($. 50. and 53.). These new 
ones are the cause of all the peculiarities presented 
by reins» in their intersections* meetings, junctions 
and derangements (} 50. 51.). We know that in 
•ome reins fissures hare been formed, sometimes on 
their sides, and sometimes in their middle; which 
new fissures hare been filled by subsequent forma- 
tions ({ 36. 53. 63.) : in this way are produced the 
varieties, which the substance of reins, compared 
with beds, exhibits. 

Such are the principal proposidons of the new 
theory of reins, propositions which hare been de- 
monstrated in this treatise ; they are connected with 
•ach other, they proceed from one another, and they 
are founded up9n and prored by the obserrations 
which hare been brought forward. It appears to me 
that this theory is a great step gained in the know* 
ledge of the nature of reins, and consequently in 
die natural lustory of our globe, or in geognosy. 
Zrery application which may be made of the theory 
of rrins to the working of mines,. arises from the pro- 
poMtioot laid down ia the short recapituladon of it 
whidi has just been giren. In the ninth chapter of 
diii treatise^ I shall pre more ia detul the applica- 
fkia of fhk Aftotj |q the piactict of miaiiig. Tho 

practical 
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practical miiier who it mott inteietted ia an eiact 
knowledge of the nature of veinst may be satisfied 
with these principal propontions, their consequences 
and application ) they may be considered by him as 
a -sufficient introdncdon to a more exact and carclvl 
study of veins, and of their propertiest bodi local 
and particular. 

Nevertheless, the geognost, though convinced that 
the integrant particles of strata, beds, and veins, wcvs 
contadned in the uiuversal waters, will ask not only 
firom whence they have been derived, but also at 
what period they were introduced into them? The 
geognost, who is possessed of the necessary know- 
ledge of chemistry, and consequently of die impos- 
sibility of one elementary substance being transmuted 
into another, will see that there are only two ways 
in which the following quesdon can be answered. 
At what time the metallic, earthy, and other sub- 
stances, which were, and still are in part, contained 
in the general solution, and which have formed ds- 
-posidons not only in the bottom of die reservoirt 
but also in the fiuuies of locks winch diey havs 
filled} at what time, I say, have these substancrs 
entered into the gcneial. soludon ? It may be 
answered, eidier that these snbsiancea have alio- 
fcihert and Iremdie begiaaing^ beta 
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tlic universal solvent, or that they may have beex 
introduced from time to time» one after another, 
■and that they may have been in it, in greater or lest 
number, at the same time } and if wc admit the first 
answer, it is not possible to understand, why, since 
the solution contained from the beginning all the 
materials which have since been precipitated from 
it, why, I say, at different periods, successive depo-' 
titions should have been formed of so different a na* 
tufe, without our being able to observe between two 
consecutive precipitates, something that might show 
one of these to have remained longer in solution than 
the other, or diat the deposition of the first had ne- 
cessarily occasioned that of the second. Thus, it 
is not possible to conceive, why, in a mountain of 
gneiss, the straU of this rock should alternate many 
timet with beds, in some instances, of limestone, some- 
times of hornblende, lead-glance, and other metallic 
minerals ; sometimes of magnetic ironstone, quartz, 
felspar, &c. ; all of which are essentially different from 
gneiss: sometimes also of limestone, clay, marl, lead- 
ghace with cahmine, chalk and flint \ and this perhaps 
ibr more than a hundred times : how does it happen 
that these mineral substances are precipitated alternate* 
>ly and in suocessioii, yet in such a manner, that most 
■cmnakmly we do not find in any one of the beds the 
•* leasa 
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least vestige of that which preceded it? ItisUiere*. 
lore most probable, that at difierent periods the uni- 
versal solvent contained mixtures UTadonaastho, 
different precipitates; and that the oniTenal' waters 
held in solution at one time one substance, and at 
another, another } in a word, diat at different p^ 
riods, different substances have entered .into, and 
been retained in the solution*. 
> From what has been s;ud in . this section, it must 
be obvious, that the natural lustoryof veins cannot 
be thoroughly understood without a knowledge of 
the primitive and floetz rocks, as well as . of their 
mode of formation. And at the same txme^ that an 
acquaintance with the natural history of rocks throws * 
a great light on that of veins, just as the nativalhi* 
story of veins elucidates in its turn that of rocks* 
To study this subject completely, we must have suf* 
.ficient knowledge, not only of the different kinds of 
mountains, of their rocks, of the peculiarities of their 
structure, both generally and particularly, principally 
with respect to the different kinds of formation % of 
.the relative age of diesc different formations, as well 
^ of that of the rocks of intermediate formation, but 
also. of the peculiarities of the structure of roclub 
;diatijl| .to say, of thdr stradficalion and super^poss- 

jSm, from which alone' we caadetcmuM their idft* 

^» _ . 
uve 
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tire age. In studying more particularly the di£Rirenc 
lock formations, we must begin with the newest* 
which are the aliuvial } and from these, aKcnd suc- 
cesuvely to the most ancient. From the alluvial we 
pass to the newest floetz mountains, and so on 
through the transition to the oldest primitive moun- 
tains. The object and limits of this treatise will 
not permit me to enter more at large on this sttb> 
ject. In detailing my theory of v«ns, I must sup« 
pose my readers to have a knowledge of rocks, which 
is indispensably necessary to be able to form an opU 
aioa of the dieory. ^ 



^ 



The following objection cannot now be urged 
against my theory ; that when veins contain at the 
same time different kinds of vein-stones and ores, it 
is difficult to conceive from whence these fossils 
have come, which are often found in the same vein, 
and how the solutions from which they were pro- 
duced could be preserved so distinct. I have suf- 
ficiently shown, in the prece^ng passages, that this 
variety in the fossils of which a vein is composed, 
inset in part from the substances which form it, 
having been introduced into the fissures at different 
pcfiodai that the solttdon which yielded the predpi- 

tatet 
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tates contained different tnbstances at dificient 6Eut^ 
(§ 63. 68.) } and that a part of the difieient focsik 
which are teen in the same veini were in hid preo- 
pitated from one and the tame aolutionf some toon* 
er» others later, and a few even at the same dme 
(i 62.)« Further, chemistry show^ that die same 
solution maf contain ver^r different substances ) and 
diat in a compound solution, there may be formed 
not only at the same time, but in succesnon, predpU 
tates of a very different nature* From what hat 
already been delivered on the structure of veins, and 
the locality of different fosnls that are found in the 
same vein, and sdll farther what will be said in ^r- 
ing a description of the depot of metaUifenNis vans in 
the district of Freyberg, (chiefly the first and secoiid)» 
it will be sufficiently plain, that of the diflSerent fos- 
sils which compose a veiiif one part has been formed 
and deponted at the same timet anodier has been 
produced by t succession of predpitatet made one 
after another, and that die rest have been foimed at 
dmes very distant liiom eadi odier. 

$70. 

, Peihapi it may be objected to the new theoryt 
fifcafj at has atraady been icmarkedy fiMonentt oC 
fDpckt tie found in the body of a vdn ($• 45«). It 

may 
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may perhaps be diiTicult to understand how tlie frag- 
ments of a rock can be supported in an empty space^ 
or they may be considered as proofs of the theory of 
transmutation, that is» of the transmutation of the 
rock Into the matter of the \ein. To the first of 
these difficulties I reply» that there are many ways 
in wluch we may imagine the fragments of the rock 
to have been supported in the position and place 
where they are now found, and that in all probabili- 
ty it is sometimes done in one way, and sometimes 
in another. For example, it may sometimes have 
happened that* some of these fragments, after being 
detached from the rock, fell into the fissure, and 
having reached a part too narrow to allow them to 
pass, have been detained there. At another time, it 
may liave happened, that after a fissure was com- 
pletely filled up, another rent has been formed ei- 
ther in the sides or middle of the first ; the shock 
which produced this effect may have detached pieces 
of the rock which fell into the fissures, and were 
stopt in narrow spaces or pre-existing druses. It 
might farther happen that, in a vein, a portion of 
the rock adjacent to the vein might have contracted 
a very strong adhesion with its mass ; and if this 
rtin were again rent on its fide, it would cany along 
ipnthtt this adhering piece. Again, when a rent is 
* made 
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producedi die walls might have bMO qp&t bj iSbft 
ahock, liioai which fngments would be dctadied^ 
^thcr in isolated pieces, or ia nwnenms small Ing* 
ments.' When die fissures came afterwards to lie 
filled up, all die firagments wluch had £dlen in hj 
the diflferent causes aheady m en t iooed, hate been 
surrounded withy and enveloped in, die matter com* 
posing die vein. There is also a fiikh way of es* 
plaining the manner in' which die fragments of rode 
have been supported in the vem i they may haver 
fallen mto die solution at die time it filled the fis- 
sure, and was depositing die substance of die v«ai 
they would be supported in this matter, whidi was 
still soft, .nearly in the same way as a stone thrown 
into a vessd where die water is freesing, is' support- 
ed in die middle of the liquid which b pasung mio 
ice. • ' : \ '- 

. We cannot avail ourselves of this' drcumstaaee 
of die fragments of rodtt being fbmid in veins, as 
an argument in support of the dieory of transmiita*> 
don I for diese fragments have very sharp edges and 
angles, which evidendy show diem to have be(in de- 
tached -fipom die neighbouring locL Vwffhtf^ ^fSuL 
diey 8M small, diey eio oeofesedly vdied together,' 
aiid aitame 'ell kinds of dinetifliia.'' « .m'* }' '2 \ 
.» . . «, f '. -• o ...» V -•••.■•'• • ' '•••• yi« 
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In mott veins the rock wluch formt the walls 
ii more or leu altered and decomposed. This hap* 
pens chiefly when the rocks in which veins occur 
are of granite, sienite, gneiss, mica slate, day slate 
and porphyry. In such instances, it is only one of the 
component parts of the rock that is decomposed ; 
aerer the quartz, commonly the ^felspar, more fre- 
quently the hornblende, and often the mica. This 
change sometimes extends to a considerable depth in 
^ substance of the rock, even to a fathom ; it does 
not, however, prevail throughout the whole extent 
,ef the vein, but extends farther in some places thsn 
in others, and is most general in those places where 
ihi& mineral contains sulphur. It extends sometimes 
to a eonsidenble distance from the point of contact 
ef the mineral with the rock i so that in following • 
sterile vein, when we come to a place where the 
fock is decompo s ed, we may conclude, that we will 
soon find the metallic mineraL' 

• Many geognosts think, that the remarkable change 

fof the rock adjacent to a< vein^ cannot be reconciled 

to diat. theory which regards veins as open fissuret 

^haye aftennrds been fille4 vp» but that it »• 

# ther 
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ther pravet die mast of tbtt.Tein to luve been pro* 
dttced by a transmutatioii of the sobttance of die 
rock. The remarkable difiereiice» bowerer* wbidi 
it Brand between this altered rock and the matt of. 
the Tein» contradictt mott completely all idea of 
transmutadon ) Cor the altered portion contsunt al- 
mott alwayt tbe tame partt, and in the tame pro*, 
pordont : die action of tome acid may have weaken-; 
ed die chemical nmon^ and conteqoendy diminithed 
the cohenon of the partt ( pcihapt, too, an acid may 
have dissolved one of the constituent parts, ,whicb in 
diis way has disappeared i bat die whole may still 
preserve, the same texture, and the difierence be> 
tween the adjacent rock and the substancetof dio. 
vein is so considerable, that it does not admit of tho- 
most distuit idea of transmntadon, die smallest trace 
of which is nowhere to be discovered (to say nodiinf 
of the ^mical imposnbility of snch n change). 
This change appears to have been effected by dio- 
action of acids which existed in the soltttion thi« 
formed the vein, whilst it filled die icntt I dtfte intt- 
nuated themtelvtt into the aeighboiiri^grockt, tHiich 
thty haw changed in a greater or lest degree i.'and 
to this pfc^ryffF MfFiwf cai^ bO'OatUy vtconciled to ow 

r:i hive staafkdlfai^ndn two dittiact kiadt of doi' 



X24 WEW THEORY 9W THT 

compositioiH proceeding, no doubt, firom^the acdon 
«f two difieient acids. First, I have found, ^ in 
Aoontains of granite and gneiss, the felspar only de- 
composed and converted into a white porceladn earth, 
^whilst the quartx and the nuca have suffered no al- 
teration. I have observed similar decompoutions^ 
sol only in the walls of several veins, principally of. 
"diose whose minerals contain carbonic acid, but also 
oo the surface of mountains. This change I ascribe 
to the action of the carbonic add. 

Gneiss, changed in this way, is found in the walls 
of HalshrUchner^paib^ near Freyberg, chiefly in the 
old mines Johtmnet and Jacobs and a granite that 
has undergone a similar change, is found in the walls 
of t vein of brown ironstone at SpitzUute^ between 
Blauembal and Schneeherg* In the suburbs of Frey- 
berg, on the road to the Mutahacb^Hiitte^ we find 
gneiss much decomposed on the surface of the 
nountaun, and which penetrates a considerable way 
into Its substance* And a similarly decomposed gra- 
nite occurs on the surface of a mountain at Buriartxi^ 
finmtt Sejfm, not far from Schmeberg. 
' i-{Sh(t second kind of decomposition of rocks occurs 
only 11^ considerable. veins : it principally attacks the 
lilsptf tod die nica* and somedmet homblende» 
vImi it meets with it I these sobstaacet are convert- 
ed 
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edmt6akiiidof gTeenUt]ioitiaigeaiidtteadte»^»y^ ' 
pass into another*. TbislaslisdiatTarielyof dcoom* 
pMttioni which at the heginning of this section I no- 
ticed. I consider it as the effects of the snlphnzic 
acid. I haTe prindpaUy met with it ill places wtddk 
abound with iron pyrites. ^ 

In the district of Frejbergt ahnost'aU the rana o£ 
the fintf second^ and third formation, contun this 
greenish gneiss in a state of greater or lea deooo^pc^ 
sition. In the Gnmd between Freykirg and Dnef^ 
dem, we see rocks .^f porphyry ^t have vndergono. 
* this change in the neighboarhood of veins of lead> 
glance. The same thing occurs in a lock of nenite 
at Miuiau We also find day slate in a sinular 
state of deoompondon near a vein al Mmaag, bt» 
tween Frtybtrg and Meiswu 

Lastly, k. appears to me diat. the arsenical add 

produces a change similar to .^t induced by the 

' snlnhuric. The first .of these dianffea so m ct i mea 

\ 

. . piodi 



called gaofi m the Fitybog diitoict| vilatever its ei|pMl 
aatuem^bavebeai: butthstasmais aow^pflisd^an 

piitKiilar spesHS of sodk 
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prodttcet tlie second, or nther thej take place at th« 
tame time* 

. Sienite, which hat undergone a decompoaidon 
intermediate between these two, but approachmg 
more to the nature of the first, occurs at Aketikerg 
m the Nitfatigir-G^rge, near the Stockwerhi^ is 
tiie walla of a tin Tein. Pieces of this decompos- 
ed nenite are found on the old rubbish, or mining 
lleaps. 

The antagonists of this theory think they urge a 
strong objection against it, when they alledge, that 
the* part of the rock adjacent to veins is often im- 
pregnated with minerals ; and this circumstance ap- 
pears to them the strongest proof that can be addu- 
ced in support of the opinion which supposes <the 
sock to have been transformed into the matter of the 
ipein. Tet this phenomenon can be easily explained 
by my theory. In fact, this peculiarity occurs al- 
most always in disintegrated rocks, and chiefly when 
they are porous, full of chinks and sbty, and pro- 
ceedt from the attraction of the rock for the me- 
taltie ptrdclca contained in the solutioa that filled 
die fcmt ia which the veins were formed ( or ndier, 

.-(....•..'. . . ■ it • 






ffoEMATtoM or Yinn. 12} 

it proceeds from the attncdoo which thetock bad 
for the solution oontumng the consdtneat pans of 
minerab, wluch had insinuated itself into die vA* 
stance of the Tock. 

Most commonly die mineral found hi the rack oo« 
curs under a si^irjScwIfirm, (L e* in thin leaves)^ which 
is generally the same shape with that which occurs in 
. I rents in the mass of a Tein, particularly in those which . 
are hetween the vein and the rock. In this casey these 
minerals are newer than the rest of the Yein. Somc^ 
times the mineral is disseminated through the lock in 
small grains, and then it is of the same formation as 
the vein. This property winch some ores possess of 
penetrating into. the empty spaces and fissures of tiio 
rock, which terminate in a vein, is peculiar to cev- 
. tain Tarieties, chiefly to native nhrer, silver-glano^ 
xed silTer ore, native copper, tin ore, iron pyrites^ 
and red iron ochre ; it seldom happens with copper 
pyrites and lead-glanoe. The metallic particles which' 
are found in rocks, seem to have been carried tbeio^ 
by the effects of the attraction of the rock for tho- 
oonstituent parts of "the mineral solution, iHiich» en* 
^ taring the fissures of die rock, has tbeif deported its 
precipitates: in eiqplnmag tfab fiic^ wo may also ad** 
nil. ov^narr attractioD,- v ^ JHtw, hi the aaflse manBcr* 
aa when it BUidniDaB dia ^***— ^ of waaar bs^oamllanf 

■'■■'.■ ■ f*«r 
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tubes. I must, howerer, remarky that thts pheno*' 
menon is not veiy common, and that in those feint 
irfiere it does happen, it only occurs in certain 
phces, very rarely extending into the rock above 
half a fathom, most commonly only a few inches. 
' Red uItct ore, silver-glance, and native silver, in 
a superficial form, occur in a decomposed gneiss 
which forms the walls of the veins in the mines Jilt* 
grUm 2kueigf and Kimnuhjiirtt at Freyberg 1 in both 

• 

of these places a portion of > the rock is worked and 
tised as the mass of the vein. The mine of Rvndscht^ 
Adltr^ at Johangeorgenstadt, formerly contained na- 
tive ttlver in thin leaves in great quantity, which was 
found in a rock of clay slate approaching to mica 
slate ( It is still found at Kwgshirg in Norway, in 
locks of gneiss, mica slate, hornblende, &c. At 
Marietihirgf in the mine Dreh-weiher^ there is a vein 
wliich yields copper-glance; the adjoining gneiss, 
wluchis decomposed, is impregnated with femigl- 
■Otts parddes, and contains native a^per in a 
superficial form* Some time ago» there was found 
ia the mine MmrgemUm^ nesir Freyberg, in a par«> 
^ dcular part of the roof of the vein, a decomposed 
gneiss enclo«ng small leaves of lead-glaace. Gneiss, ' 
,eby slate^ and. mica sbte, are often impregnated 
tvw uoii pyntea wocti it occurs in vcins^ 'When 
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the tockuduch Is in the Yidnitf of vdiu of'ied boo* 
stone» or of other veiiu whkh oont^ modi red 
ochrcy it deoompoted, it it ahnost always foond to 
be penetrated with the ochre. Lattly, The part of 
the rock adjacent to the tin veint it filled with grains . 
of that metal i examples of which are to be teen at « 
Akmherg^ Ehm^ruitrtiorf^ and O^. I shall af- ' 

^^'^'^^'^ (f 74*) <P^ ^ <bit rock impregnate with 
tin* • ■• ' 

S73- 

A fact which has been noticed by several writers** - 
has been opposed to my new theory of YCins* not 
only in respect to what has been said on thnr mode 
of formation, bat also in respect of the manner in 
which diey hare been filled. It is. in treating of a re-- 
markable peculiarity which the reins at the Peak in 
Deibyshirepresentf with respect to the beds of amyg* . 
found in the mountains of ^t country. Indeed 

ft thb' 



* In the above aa cn tioped woik, he-nys, ^ I wpposk 
<« that the vdiu asay have been dcfanged and ihiown to a 
« ddebythebedi ef asftygdaloid, te that they m^ have 
«• ramified, and that these laaufications, hmagein united 
« bekm the bed."* Vide WHtclnistH Theety e£ ^ 
Xardk i 



ISO NEW THEORY Or THE 

this fact may be urged as an objection agaunst ererf 
dieoiy. From wbat hat been said on these reins, 
they seem to occur in floetz limestone i they be- 
gin at the surface^ and traverse the rock without in- 
temiptioni till they reach a large bed of amygdaloid, 
where their progress is stopt, and they do not cross 
that bed : but, underneath this bed, the limestone 
rock is again found, and the reins are continued 
through it in the same manner as above, of the same 
size, containing the same minerals, and having the 
same position i they are again stopt by \ second bed 
of amygdalcnd which comes in their way, after which 
they continue their course in the limestone, observ* 
ing always the same thing with respect to the beds 
of amygdaloid they alternately meet. Before at* 
tempting any explanation of this phenomenon, I shall 
observe, that we must first be convinced that the 
facts are exactly such as they have been represented (. 
and farther, that on a more particular examination. 
some peculiarities may be observed, which may assist 
in giving an explanation of the phenomenon. It has 
often happened to me, that, in examining certain 
lacts, I have found them very different from the re- 
presentation which has been given of them ( and, 
that upon examination, the difficulties have altoge- 
Atn disappeared. Several persons (and among the 

number^ 
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nnrnber^ my pupil, Mr^Barker, a nattrc of Bakewell 
in Derbyshire, and an eye-witness)^ have informed 
me, that in several places, the veins do actnally tr»- 
^erse the beds of amygdaknd. The tame thing has 
been observed by Mr Pilkington in the first part of 
his Natural History of Derbyshire (1790.). But 
suppoung the fact to be as it is represented, that 
veins do not traverse the beds of amygdaloid : aoc- 
iKrithstanding the great thickness and hardness wluch 
these beds have in some places, and which in others 
is very inconuderable, it is not impossible but that 
when the rent, in extending through the rock, ar« 
lived at these thick and very compact parts, it may 
not have been continued i but at a certain distance, 
and where the bed was thinnest or less firm^ it may 
have been traversed by the rent. Fcrber, who had 
been informed of this phenomenon by lYhitehurst^ 
thought, that in some phces the beds of toaditone 
were split, and diat by means of these fissures, th« 
upper part of the vein communicated with the lower* 
Future observations, made with accuracy, and in suf- 
ficient number, will throw farther light on this sub* 
ject. It is surprismg, that amid the Immense num» 
her of observations made on vein*, aodiing similar 
to this haa htthcm been ob s cnt d^in any oth«r 
niaifle. 

§74. 
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Some geognosts still entertain doubts on the new 
theory of reins, from observing, that so little has 
been discovered, and is known, of the precipitates 
formed from the solutions which have furnished the 
mass of veins. We ought, say they also, frequently 
to meet with precipitates in the form of beds, whose 
substance should bear some analogy to the matter of 
veins. * I reply to this objection, by requesting such 
persons to observe how scanty a stock of facts we 
are possessed of on this subject } how difficult it is 
to make observations on it in an accurate manner, 
in order to give positive results. It will not 
be, till well informed and skilful geognosts shall 
have made correct observations, continued for many 
years, in different countries, and in various parts of 
the world, on metals, ores, and other fossils, as 
well as on the manner in which they are disposed 
with respect to one another \ and it will not be till 
these observations are compared together ( that it 
inll probably be found that the greateii^ part of the 
prtncipal formations of veins (viz. the ores and vein* 
. fipo^ of which diey consist), occur also in beda. 



» » 
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lit hat already been confinned bj obaenraiioi^ 

with letpect at leatt to tome minefalt. 

, In the valley o£ Laht^ we find nuneral bedt e( 

die tame nature with die ▼ein-formationt which oc- 

cor in the Harts, lying between bedt o£ grey wacke 

and chy date: these consist of lead-ghuice« grey 

copper ore» brown blende, tparry ironstone and 

quartz. In the Bmnmi rf Temetwarf the same for- 

madon is said to occur in beds» winch is found is 

Tcins in Vrnphmd^ the country of Bareuth^ the Hawtz 

near Lauierhergf and in WaitrwM. This form*- 

don consists of copper pyrites, red ochre of copper^ 

malachite, compact brown ironstone and quartx. 

The formadon of liver pyrites, sparry ironstone and 

heary spar, of which we see so many veins, constU 

tutes the substance of roclcs and beds at Kanuiorf^ 

Scbmaiialden, Ehnum in S/im, and at HHitnAerg 

in CarinibUu We*have already remarked how die 

older metalliferous solutions which covered the moun- 

tsunt depodted mineralt in the form of beds (f 64* 

6$.). What a prodigbus number of beds of iron and 

copper pyrites is there not in Sweden and Norway, 

which were formerly considered at vemt I There are 

tome countriet in which whole ranget of mountaint 

. are entirely eompoted of oreti at at lUmmeldiirg 

wtu.Gtkrf and M U mfm k t irg fa Siberia* lateveral 
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places in Saxony^ metalliferous beds also occur. AD 
the frontier of Bohemia, near Gtfttetgabe^ in going 
£rom Jahangeorgffutadi to Breitenhranf Schwartaenherg, 
Rstchau, EhirUin^ and Giier^ all the way to Ebra§^ 
frudtriiorf TxA Thum^ contains an immense quantity 
of beds of tinstone, lead-gbnce, iron pyrites, and 
ixon-ore. The country around Gitthuhel contains also 
inany beds of copper ore, lead-glance, and ironstone* 
There are many mineral repositories in our moun- 
tains, but it has not yet been ascertained whether 
they are beds or irdns. The greater part of the mi* 
serai repositories in the county of Gomerer^ and 
Zips in Upper Hungary, which contain copper py- 
rites, grey copper ore, sparry ironstone and cobalt, 
are (according to the account of well-informed ob- 
terrers, and the specimens I have seen), beds. At 
present I pass orer many other countries. But we 
have only to connder with more attention several of 
tile mineral masses that occur in beds, to compare 
them with the vein formations already known, and 
ive shall in general be able to discover a strong anai* 
logy and resemblance between veins and beds. 

In this investigation, it must, however, be held in 
vememtonce, that many mineral beds which con-^ 
tained the same substances, as certain vein forma* 
taoiu^ may \aB^ been destroyed by nature, just as 
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lut happened to .some of the other parts of moun- 
tains. Farther, diat the formation of seteral heds of 
ores and other fossils has not heen generally extend* 
ed oyer the whole of the sorface wluch was covered 
with the solution firom wluch these predpttates hanre 
been formed. Again^ that the top or surface of 
many mineral beds has been covered with a new for- 
mation of rocks, or else by newer strata of the pri* 
mitire mountains, which renders it difficult to dis- 
cover these mineral beds on the exterior of the moun* 
tains. And, lastly, that after the reasons mdiich hate 
' been assigned (| 63.) for the difierence to be obser- 
Ted between the formadon or composition of veins 
and of beds, (even when these have resulted from 
one and the same solution), we ought not to expect 
to find a perfect resemblance between them. From 
this we see, that without a perfect knowledge o£ 
orictognosy , it is iiot posttble to say any tlung pott- 
dve, certain, or satisfactory on this subject. 

J 75- 

After having repUed in the preceding 68th and 74th 
sections, to the dijections urged against my theory 
of the formation of veins, and after having antid- 
patsd and iciiiied what flught auerwards be bcoiigha 
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against it, there remain still a few things to be jili»* 
cussed* to complete the exposition of my theory. 

It is of importance for this theory, to consider not 
cmly the relati? e antiquity of vdns and rein-formap 
tions in general (treated of $ 31. 32.) } but we must 
also attend to the age of Teina relatively to the rocks 
in which they occur* We can in some measure de- 
termine this, by comparing together the ages of the 
different veins which occur in a mountain. In this 
way we can determine which are those whose age 
comes nearest to that of the mountain, or which of 
them difier most from it, and consequently are rela- 
tively newer than the mountain. Among the oldest 
veins which occur in different countries, some are 
comparatively much newer than the rocks which they 
traverse, whilst in otiier countries they may be near- 
ly of the same age as the rocks in which they occuv- 
This actually happens, and we find, (a circumstance 
worthy of remark), in ccruin places, veins wluch 
have been produced soon after the formation of the 
locks which surround them, and in some measure 
during the formation of the mountain, that is to say, 
before the rock has been completely dried and con- 
tolidated* Veins, whose age approaches near to that 
of the rock in which tiiey occur, are characterized by 
a certain analogy which they bear to the mass of the 

lock^ 
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lockf by the close connecdon and strong adhesion 
winch subsists between them, and by the tlun- 
ness of the vein : farther, the rock which suxronnds 
these veins is penetrated by, and impregnated ^inth, 
not only the ores, but even with the substance of 
the veinstones. Geier, Ehrenfriiderid^ifi and Men^ 
kergf present striking and distinct examples of veins^ 
. the date of whose formation is nearly the same as 
* diat of the rock. The tin vdns which occur in die 
places just menuoned, lire of this Idnd. We find^ 
besides, veins of greater antiquity consisting of 
earthy substances, as felspar, quartz, mica, and 
iometimes schorl. At EUpgetif on the right bank of 
the Eger, close by the lugh road, there is a small 
vein of white felspar 1 it appears to have been form* 
ed nearly at the same time with the mountain, and 
occurs in a rock of granite. 

When veins whose age approaches near to diat of 
the rock in which they occur, contun ores, (take at 
an example the tin veins which have just been men- 
doned), the ore is commonly found only on the 
sides (Saalbander)| and sometimes, ahnost wholly, 
in the adjacent rock (f 73.) % and the middle of the 
vein, which owes its origin to a later fissure,* gene* 
tally contains other stony natter^ or sterile eardi* 
The Siockwcriw (f 4*) it BOcUng bat a gfitt muu 

I . . .bet 
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ber of sniall short veins collected in a greater 09 
lest space of the rock } these veins run in all direc<« 
tionsy and their age is nearly the same as that of the 
lock in which they occur. As yet> I only know of 
one kind of ore that occurs in the Stockwerke> which 
is the ore of tin : repositories of this kind are found 
at Alienberg^ at Stiffen near Grwtthentbalf Gaer^ and 

at Scblakkewald^ not far from Carlsbad. 

< 

J7<J. 

An object of still greater importance to an obser* 
ving geognost than the relation which veins bear to 
the mass of the rock in which they occur, is the re- 
lative age of the different fossils which constitute the 
substance of the vein, but more particularly the rela- 
tive age of the different metals in regard to one ano* 
ther. The rocks in which these fossils are found,^ 
whether they occur in beds pr veins» aflR>rd the 
greatest assistance in this research ; for it is certain 
that those ores and stones which are found in bedt^ 
in mountains, have been formed at the same time 
with the rocky and that those which are found in 
wns are of posterior formation to the rocks or ttnta 

«f which the mountain is composed. 

* 

According to my observations, some .of the me* 
lai fonmtioni are very old, aiid othen have been 
' '^ formed 



tOkllATION Of VXIHI. 139 

fonttM afterwardst and successavely; Tin appears 
to me, if not the most ancient, at least one of the 
oldest metal fonnadons; for I hare nerer found 
it in floetz rocks, hut sometunet in porphyry rocks. 
It is also one of the rarest metal formatioos* The 
ores of moiykUnaf Umgjtui^ and nudjram^ appear 
to me to he nearly of the same antiquity ; for they 
are seldom found, except in heds of tin ; firom which 
^ I infer that they have heen formed nearly at the 
same epoch with that metal. The ores of uran and 
oi hunuttb appear to me to he of newer formation, 
although they have only been found in the primitive 
rocks, at least if they occur in tranntion or floetz 
rocks, it b unknown to me. Goid and lilver appear 
to he of a still newer formation, and in some instan- 
ces very new. These two metals are chiefly found 
in primitive rocks } sometimes, however, though very 
rarely, in rocks of a newer formation. Maturj is 
commonly found in primitive rocks, (with the ezcep- 
tion of the oldest member of the series), and some- 
times even in floetz rocks. The formations of this 
metal arc very scarce, and appear to have been pro* 
duced at very difierent epochs. 

At Ruttum in Upper Hungary, at MMmh in 
Bohemia^ and at Hmrtuuinm in Sazony, we meet 
widi %ammkmr fofiaatiofiy which ocema in cby slate. 
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even in chlorite earth and talc. The cinnabar is 
united with quartz, calc spar, and sparry ironstone ( 
also with copper and iron pyrites» iron-glance» and 
iron mica. This is probably the oldest of the cin- 
nabar formations. 

The formations of copper^ of Uad^ and of ziirr , are 
Ycry numerous, and of very different ages. The C9^ 
Mtf particularly glance cobalt and copper nichelf are of 
a very new formation. These metals are frequently 
found in transition and flbetz rocks, chiefly in Mam* 
JeUf Thuringiaf and Hefse. The white ore of co- 
Inlt, which is found at Tunnaberg, and Los in 
Sweden, and at Modum in Norway, as well as at 
lither places, is of an old formation, for it is only 
found in beds in primitive rocks. 

The grey antimony ore is of a middle age. I have 
never seen it in. the transition or floetz rocks, nor 
among the oldest metalliferous formations. ArsenU 
Pyritei is an old production, but of various ages; 
for it is found in considerable quantity along with tin 
ore and lead gbnce, but in smaller quantity, with 
copper pyrites and arsenical silver ore. The iron for- 
mations are indisputably the most numerous, and of 
^ almost every age ; yet, in attending to their aigc, we 
can point out different principal formations. The mag*. 
nak iroostioiie formation, which occms in primirive- 

« mountains. 
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mountains, but more particularlj in primidye lime* 
ttone» seems to be the oldest formation of dus metaL 
The nd ironstone formation is a great deal newer j 
that of the knwn and Jfany ironstone it still newer % 
and the ciaj ironstone appears to be yet more recent. 
One of the newest is the day and mdj^iMriir ironstone^ 
which occur in rocks of the trap formation 1 and die 
newest of all is die i«^ iron ore. The fbrmationt 
of trwi pyritit are almost innumerable, and are of 
every age, even to the latest period. The ddest 
Tons are the only ones diat do not contaun some of 
it. The different manganese formadons appear to be 
of an intermediate age. The oldest transidon rocks 
are most prodttctire of metallic ores : of this kind 
are grey wacke, transidon limestone i to which we 
may add the oldest or first sandstone fbrmadon. The 
newest limestone rocks, and alluTial hills, are as vn* 
producdve of, as the oldest and intermediate ones ate 
rich in, metals ; and iron is the only metal which we 
find in them. It is only in some of the rocks of the 
coal formadon that we meet with some insignificant 
traces of lead glance and iem pyrites. Widi respect- 
to the relative age of some foiuls of the odier classes 
which compose the substance of vans, it appears 
to me that felspar, sdiorl, lopas, and. even beryl, 
ate liimiid in the oldest veins.* Veiasb wtUtkiooaituo^ 

in 
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b their sttbttance» grey and green micat also apj^ear 
to me to be very ancient. AU the calcareous fossils 
iqppear to be newer ; and of these apatite and fluor 
spar are the oldest. Heavy spar Is newer, and 
perhaps one of the newest substances which are 
found in veins. Perhaps quartz is the oldest of the 
veinstones, and sometimes it seems to be produced 
at all periods. The wacke and basalt which are 
found in veins are of very recent formation, and so 
are coal and rock salt. It is very worthy of remark, 
that, in the substance of the primitive rocks, we never 
meet with the smallest trace of inflammable or coaly 
matter: it is only in the oldest of the rocks of posterior 
' formation that they begin to make their appearance^ 
Rock salt appears to be of a very late formation. 

The whole of this subject requires to be treated ot 
more at length. What has been ssud on it in this 
paragraph, must only be conudered as a slight sketch, 
lirosn which it will appear how necessary an intimate 
mcquaintance with the rocks is, to enable us to ac-» 
quire a perfect and complete knowledge of the for* 
■uidon of vans. 



J77« 
all now produce a few particttlar examples, 
wiU serve to give a more dear idea of these 



dinerent 
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diffmnt metal fonnadoiis» which have been formed 
•ttccessiyely, at periods more or lest remote linmi one 
another. To be able to say something postdve oa 

• this difficult mattert and wluch feqmres much skill 
on the part of the obsenrer, tt will be necessary to 
bear in mind what has already been ssud ({ 3 a.) on 
the principal and distinctive character of veins ) YiSt 

• on the analogy or resemblance between the matters 
of which they are composed, (veinstones, ores, their 
species and varieties), and on the age of veins, as 
well as that of beds. 

Native g^ld^ among others, occurs in very difierent 
formations, and which have been produced at periods 
very distant from one another. What difierence is 
there not between the native gold formation found 
an the beds of primitive rocks, in gneiss, clay slate, 
and mica slate, at Ramingittiftf MuirwitM, ZUUrtiai^ 
Ittid other places in the country of Antf^fN^ and Ou^ 

• mcla, and that formatkm found in veins in grey 
wacke rocks, in the transition mountains of ThmsyU 
vania, at Foirmfaiiik and AkrudkuMf and even 19 
landstone rocks at ZaUabmh At the last place^ na- 
rive gold has also been found in senu-petrified woodt 
or rather in bitununated wood. The gold which is 
(bund at Eitwd an Norway, at JMsArf in Swe» 

• 

deOf diflers Uttk in point of tgefiron that found in 
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the plices mentioned above. The native gold found 
in veins in rockf of siemte and porphyry at Schemmiz 
, and Crtmniiz, holds a middle station between those 
kinds which have in this paragraph been cited as the 
oldest and newest formations. We may consider as 
the newest gold formation, that variety which is 
found in a micaceous and argillaceous sandstone at 
Partmkoi^ not far from Catbarimnhourg. 

Native tilver^ as well as the ores of this metal, 
is of very various formations } but I have not been 
able to determine the relative age of the different 
silver formations with which we are acquainted. 

The corneous silver ore appears to me to be the 
newest of the ores of this meul, for it is only found 
in the upper part of veins* At Franhnkerg in Hes- 
sia» we find thin leaves of stiver lying over petrifac- 
tions. In treating of the different depots of veins in 
tiie Freyberg <Ustria in Chapter X. I shall notice the 
different silver formations. 

We are ahready acqnsunted with twenty different 
femadons of Uad, I have observed the foUowing, 
and found them to be foimationt very distinct from 
cachodier. 

u Ltwd gUmci vamA with copper pyrites in 
^oartB* •■ 
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lit occttis St Muenrinkdt tnd I bdievv at Hin* 
iMch m the country of Satebouig. v ^ ^ 

In the fint of theie plaoet it is in beds. 

a. Ljod^UoKt^ widt smsU gnmnhr hamn biendst 
and shte spar. 

It ocean at UmveHx/Us GUld near JSMnMHuyrtti^ 
not hx from &ikiiMrftMdKf;f • 

It is worked in the roof of a tluck bed of lim^ 
stone. 

3. LiadgUmff rich in sihrer, with small gnuudar 
brown blende* and a little copper and iron pyrites 
in quartz. 

It b foond at iiumiri^^rfntu Gtitr. 

And is found in a bed of clay slsle* approadung 
to the nature of chlorite slate. ^ . ^ . ; 

4* Leadghma^ rich in silver* with a large pro* ^, 
portion of black blende* arsenic pyrites* and iron py« 
rites \ sometimes with a small quantity of copper py* 
rites* more rarely sparry ironstone 1 in quaiti* wluch 
is sometimes accompanied ^th a litttle brown spar. 

This formation occurs in quantity in the. mining 
district of Freyberg* and in odier parts olF'thejBni* 
gtUfgif and ahnost always inlreins. r 

In dM lodi chapter* when treating of diit^pswl ^^^. 
depot of Freybtirg* I describe tins lonnadoa:^aa\well ;; ;^^. 
'aa dM 5th* M^ Tdi* yd^ sodi fiDUowiog. ''^V x > 
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- 5. Lud glance^ rerj rich in sihrcr, with Mack 
blende, a very tmall quantity of arsenic pyriiet » andf 
inm pyrites % in ifuarts and brown spar. 

This formatioa occurs very often m the mining 
district of Freyherg» cluelly at BratuL It is found in 
teins. 

6. LeadgUmcit ridi in silter, with n little blach 
hlendcy common iron pyritesi dark red sUrer ore» 
hrittle silver ore, white silver or^ and plumose nK 
▼er ore I in quartz, along with brown spar of a iesh 
led colour. 

I have hitherto only seen this formation in die 
Treyberg distiicty chiefly in the neighbourhood of 
Brand, since which I have met with it at Klcin- 
▼oigtsberg } it occurs always in veins. 

These two formations taken together, are describ- 
ed in the loth chapter, and designated at the second 
depot of veins in the Freyberg district. 

7* Liadglana^ poor in ulver, with a great deal of 
iron pyrites, black blende, and often ochry red iron* 
stone I in quartz, with greenish day moie or less- 
. adzed widi chlorite earth. 

It occurs in many of the feint of Fireybtirg, chiefly 
< a dMdtstiict of if«(iM^. ' 

I. i^fiSiiMr^ lich in ttlver, widi ydlow blender 

■ "gter 



igttif ^opjptx '€mf'>9oA commoii jrai pynteti'in dvowb 
;^iar and 4|itaitz« 

II b found at Bchmfmkerg near MmitM^ aad al 
-Xi^l in Upper Hungary* 

It occurs in Teini. . 

p. Ltadgknee^ poor in tiherf widi <radiated iron 
pyrites, rarely iridi a little immn lilendei in lieavy 
spar, fluor spari widi so me t i me s a Kftde «alo-spar 
smd quarts. 

This occurs liieqoently in seieral- places in tlie 
Erzgthlrge in Saxony) in Dtrhybht in Ett|^bnd| 
near. CfmAriMtfoi and <ri^ in the pvmdnoe of Bd^ 
mm in Sweden* 

It -is at all times found iavdns. 

10. CMMMfff /fW ^atici and tmufaa Utd ffmiai^ 
with a Uttle black Uende, inm pyrites* and ^pany 
ironstone. 

It occurs in some of Uie minee jo the .district of 
iFreybeig, in veins.; 

Thiaappeats one of ^m most leoent fiBonaiionstof 
Jeadghnce. 

1 1. XW^Amm^ widi a great deal of brown blends 
and sparry iraoslone^ a small proportioQ of Jfoii py» 
nitestgiiG^ .copper OK sBid.aliitle,#opperpytitae4 in. 

quarts* —.■•' f"7* 

- Tb^ fonnatkm is principally oMt indk Mar .iMib. 
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krg in the Hartz, and also, to the be«t of my know- 
ledge, in the Upper Hartz, in the mines of Kramtip 
Brmme LUUt and ZUla. It alto occurs in the Talley 
of Lahm. In the Harts it is found in veins ; but ia 
the Talley of the Lahn, in beds. 

12* Lead glance mixed with a large quantity of 
(dende of a deep brown colour } in quartz. 

• Tins occurs at Lautheniiai in the Hartz. 

13. Lead glafice, with fine granular blende of a 
deep brown colour, iron and copper pyrites; m 
quartz. 

• It is found in die Ramnubherg at Geslar* 
In a lying mass. 

14. Leadglame, with copper pyrites, in calc-spar. 
This is found in several of the mines of X Ia i ut ha i 

and ZellerfeU. 
In veins. 

• 15. Lead glance, with a great deal of dark red 
silver ore, a small proportion of bright red nhrer 
•ore, cobalt, and native arsenic % in calc spar. 

It occurs frequently in dit Harts at jUd^m$» 

• In veins. 

• . id.X«N/^/sMrtwidica]amii|eaii4agfcitdcal of 

pso^pna noil 09111^ 
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It it fomid in grtat qwmtitf in tbe iScti noon- 
tains of Cnmw in FUmid, at T MmwiiM in Upper 
Sileuaf and in tbe Ardennet* 

At all timet in beds. 

Tlus'fonnation it the newcttof all dioee we bacwe 
detcribcd i it nerer occvit in mntp at leattin uMMm- 
taint of oontiderable liei|^ ; for it appeait that die 
.aolution firom wluch it wat precipitated, had nercr 
attained a hig^ leveL 

17. Xau/^Zmkv in rery tmall qnantitjt fery poor 
in tiltett partly dittenunated, and partly occurring as 
a coating, widi copper pyritet i in calc tpar. 
, It tomrtimes occut in mnt» in the coal fisr- 
mation, and in ihin lanunc in rentt'of the coal 
itself. 

. Ititfoundindifictentpatttof thecoalninetncar 
Dntdifu 

" Thit formation it feryinngnificant in regard to its 
quantity, hot very remarkable on acoonnt of itt nev^ 
nett. It hat akeady been nodced b the pieoedii^ 
paragrapha 

Of diete'difierent lonnatiQnt of lead ghmce^ 4cre 

are fire which occvr in dM Harts 1 hot it it very 

;di£Bcnlt to judge eadiy-of diete fomadonsb iHiea 

# ftermi hat jwtUntdf teen At npotiioikt idiert 

*>' tfcry 
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•diqr are found, ivhich it mj case with vespect to ^tlie 
fnniiaitkni8<>f the Hartz $ for it ia sot sufficient tohave 
aeen apecimens, to he able to Judge pxopecly ^ we 
mast have examined exactly and frequently the (sepo- 
vtoriea or placet where they occur \ w« 'Oiuit have 
-ascertained the order and connection of the ifbtsilt 
-which l>e]ong to the tame formation ; and we mutt 
hnt ohtenred the Variedet of the formation in diflPea- 
ent places, as well as the mutual lebdons of the t^ 
potitories in which they are contained* It is only by 
correct and repeated obsenrations, and by comparisons 
made whh care, that we can aacertath that two fiDr- 
•mationt which appear to bear a ttrong resemblance^ 
are not to be regarded at one and the tame, on ac* 
count of essential differences which they present | 
dut the Tarieties which the same formation shows, 
must make it be divided into several others ^ and 
diat several others which are found together in the 
tame repotttory, are to be contidered at belonging to 
-one and the tame principal formation. In thit way 
it may happen, that what I have taid on the ibm»* 
'tiodt of the HartSt may ttand in need of eoRecdont, 
iir may accove many' additioot. iPerhapt hy.vepeat- 
fW obtewatioM made 'in ^Ufiennt cowitriet, even in 
-diMt at dM fitatm -!ditta0fii item leKh othert a 
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The resordiM wluck we hare j«tt aieadoaeA in 
ffegsura lo diHerest paiuculur foniiatioiit of nctale ev 
•let) lead to an obsenration not of lese imponaace^ 
viy* what are the orea aa4 fbtnla which commonly 
ire found togcdier, and what are thoee which aeem 
in tome measvre to exclude odiera. I shall only 
mention but a few examples of diese^ 

Lioi glome Mut Uenie^ or at least cohmmUf always 
occur together. Lead glance b often also accompa- 
nied with copper pyrites. Cobahf i^pptr^, mMp and 
MUfw HnmOhp are commonly found togetheri yet 
native Usmuth does not occur in the newer formal 
tions of die two former metals. TSit often occura 
along with wolfranit tungsten* molybdama and arse* 
ntc pyrites | Quwise with, topazi fluor spar, apaiito^ 
Khorl, mica, chloric and lidiomargeb Bmtfmwmt^ 
ifimi is generatty found with sparry ivonstoae of m 
deep brown colour^ black ironstonei man^mcse sad ^ 
.heavy spar. 
• As to the fosttls which seem mutually to ezdudsr 

ndfesse lAi occuis^ we tardy meet widi die oica off 
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•ilyeT) lead and cobalt} or with heavy spari calc spar, 
and gyps. It is not common to find blende with 
copper pyrites. Cittnaiar and the ores of mercury 
scarcely ever occur along with the ores of other me* 
talsy with the exception of iron ochre and iron py- 
tites. I know but of four exceptions to tlus general 
rule ( Tiz. at Moerjfeld, where the cinnabar is mixed 
with a little lead glance } at Moscbd LatuUbergp 
where it b joined with a small proportion of natire 
ttivery grey copper ore, malachite and copper azure ) 
at Scbemmtz, where it is found m^th lead glance, 
black blende, and copper pyrites ; and at Rtenau in 
Upper Hungary, where it is joined with copper py- 
rites, sparry ironstone and iron mica. 
With respect tn grey mangatusi ere^ I have seen it 
' joined cither with red ironstone, or with bkck iron- 
"^ stone and heavy spar. 

'*' The peculiarities wluch have been mentioned in diis 
'* paragraph, may arise, in part, lirom the propoitioa of 
• 9*tfae constituent parts, and partly JBrom a greater or 
^^iess difierenoe in th« time of th« formatioa, cither of 
^' limt fossils whidi art cidudad, «r of those which 
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It has been kmg obsenred, diat ceitain ores aii^ 
fotnlsy which form the tabstance of mns, are only 
to be found in rockt of a paiticuhr kilult and ooo* 
Mqnentlj that these fossils and ores do not occur in 
the other kinds of rock : thns ealamim b ne^er found 
in granite^ gneiss^ mica shte, or the other primitiTO 
rocks % in like manneff we very rarelj sec siher ia 
granite rocks. The cause of thb has hitherto been 
attributed to the immediate influence of the rock| 
but more accurate obsenration has shown not cmly 
that there is no foundation for tlus, but has even 
contradicted it» as shall be shown at'f 90. Obsei«* 
vadouf and the new theory of veinsi teach us» that 
certain metab and fosnls are of very old forma- 
*■ tioUf and.that as the solutions from wluch they wertf 
' produced, did notcaist at the period of the formation 
>' of the newer rocksy of consequence they couid not 

< fill the rents that took phce in them*. Certain fossils " 
i>'are also of newer formation} and as the solutions 

which furnished them stood at a low level, and did 

< not cover the older locks, their pred^tates could not 
fPlff into die fissuif s in diem* It might also hn^ * 
DiDa diat* thouth certain miniial substances wmt 
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•mpended in the general solution, that another for- 
mation could not take place, because the fissures in 
the rocks were already filled up. 

$8o. 

A long period of time unquestionably elapsed be- 
fore the principal formations of certain ores and fot* - 
ttls were completed : during this period, not only the 
already existing fissures were filled up, but eren new 
rents took place, and were filled up with the same 
or nearly the same solution. In consequence of this, 
we find sereral particular formations of veins, which 
appear like so many subdivisions of the principal one : 
these veins, in traversing those that are older, though 
of the same principal formation, discover to us a 
newer formation. All these veins of a particular for- 
marion, bdkmging, however, to a principal forma* 
tson, alvMys trmftrst tii tha veim rf tbi principal mid 
•Utr fimm^mt Midim ibeirturm Mfiiraveriid kydi 
thi veitu ffmfritteifalfirmoHm wbkh happnu Uhi^ 
mwtr daU. I have remarked thie to be the case with 
die vwnt of the Frvyberg distfict» M well M of odier 
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Before concluding, I must obserr^ dial the tuW 
itance of veins alreadj existing, may, in process of 
time, hare experienced certain changes and altei»». 
tions } and this will be foond to have actually hap» 
pened in many places. The substance of a veia 
(or only one of the fossils which compose it), may 
hsTe been entirely decomposed, or its composition 
may have been changed by the addition or subtrac- 
tion of one of its constituent parts ) and one fossil 
may in this way have been transformed into another. 
A similar change may have been produced either by 
a solution which may have been introduced into n 
vein through an opening that existed in it 1 or by the 
action of the atmosphere which penetrated to it 1 or 
by water which had filtrated through die earth and ' 
rock compoung the mountain. In the first of these 
cases, it is a difficult matter to ascertain and distm* ^ 
guish the change produced by a new fonnation which 
has been joined and interauzed with aa older* la 
die latter case, (vis. of infiltratSoo), which could 
only happen b the vein, to a small depdi below the 
8tti£Me of the ground, it nay have been dM cauee 
^ a new productiea of ««% 

After 
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After the remarks which have been made, it will 
be supposed that such transmutations and transfor* 
mations ought to be very rare, which is really the 
case I they only produce ochres and metallic oudes, 
Tery rarely natiye metals (copper perhaps alone ex- 
cepted), nerer ores properly so called. Among earthy . 
lipssili, fluor spar seems susceptible of such a deoom- 
posidon, which it seems somedmes. to hare undcB- 
gone. The stalactites which are sometimes found 
in BuaeSf aie proofs of the deoompoMlioa of oUc 
Ipirf bvowa fpcTf tnd ot soflM oictt 



CBA?. 



-y iji.i r. ••I .»■ M,j.^ '. , ••..:. 1: . \ • :.. 

<,.': * I !• .;' ; I .■( a' :■■'< ■■ t '■ *• 

♦-^c v..» b,.". «".. '■ ' .\4 ' .' ! ' : ■ w, ,i 

■ .," ;.V'. ''>• ' i.' . > . w .'i. > •'••'. ' ■■' '- ''' 

* L» * < ■ ^'' • ,' ,• • " i •' \ "t ■ . ■ ^ ^ • t ■* I 

f- * 



/ fOKMATioii or mm» 9^i| 

I i ~ • 1 i -.. r 



i ^'Z . f 



• 



CHAP.VIIL 

* ■ - ■ . 



4 OKMIT UrOTATimi OF THK AMCnNT TBIOUIS OF 

•FOKMATIOK OF VXIMI* < • 7 '^ 

•t» ' • •* 

*.. 

€82. 

In the second chapter of thit treadiet I have givea 

an lustoric sketch of the ancient theories of the for* 

mation of Teinst without adverting to the objecdoat 

'which might be brought against them i concaving 

that they would fall of themsehres» and be complete- 

• 

ly refuted by the ezpoddon and proofs of my new 
theory^ as well as by my answers to the objectiona 
which have beent or may be, urged against it: in 
this way I have avoided much delay. But as theva 
are several things to be said aguast these old hypo- 
dieses that I have not had occason to nodoe» whidi 
cnnce and phoe in a dear fight Ae £dnty of tlieae 
Aeories^ X shall soliject diem lo a new ^*««*Hr*LfTi 

•ad 
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and considention. All the hypotheses which hare 
heen treated of in the second chapter^ are either 
wholcly or in part erroneouSf and maj be comprised 
under four principal theories. 

(a.) Veins have been produced at the same time 
as the terrestrial glob^ ($ 7. 1 1.). 

(h.) Veins, and their branchings, are to be con« 
•idered as the branches and twigs of an immense 
trunk, which exists in the interior of tlie globe 
(J 16.). . 

(f.) Veins were fissures which have since been 
filled up by degrees with mineral matters ({ 7. 9. 13. 
15. 17. 18. 19. 20. 22. 23. 25.). 

(jJJ) The matter of veins is neither more nor less 
than the substance of the rocks, which nature hat 
changed and transmuted by the action of certain sol- 
vents which have been introduced into small fissures 
(J 14. 21. 24.). 

With respect to the old opinion, which attributes 
to the sun and planets an influence on veins, this, as 
well as the virgula divinatoria, belongs to the mystic 
Mtrology of aadent dmet, and the system of efflu- 
via : it is so iaoonttstent^ so incoherent, so supersti- 
<kHts» and hat to long tince been committed to ob* 
MoOf that it does not deserve thetntfae of atfaeo- 

''•■"'• ■ :^. ...:'• 1 '.. ry. 
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iy» fo kti a rcfouttoa: indeed it liaidly <m^ to \m 
named* 

J 83- ' 
The fint optnion, tic. that which ascribes to veina* 
an origin as ancient as that of die rocks in which 
they occur, or that they were formed at the same 
time, was styled by Agricola the opinion of the vul- 
gar ; but it has been since brought forward and sup- 
ported by Stahl and Juncker. Its refutation is ren- 
dered complete by the following obserradon i viz. 
that in the mass of rocks that are evidently of new 
formation) we find veins which present the same pe- 
culiarities and phenomena that others do : for ez- 
ample» we find true veins in rocks of the coal forma- 
tion, in those rocks contuning beds of bituminated 
woody andy in general, in those rocks wluch not only» 
by the numerous petrifacdons of the vegetable and 
animal kingdoms which they contain, but by their 
atratificadon, are evidently shown to be of new for- 
mation, and to have been formed by a succesdon of 
precipitates, produced Drom a vast solution, and ar- 
langied above one anodier. If die mountains whicb 
contain these veins were not formed until a consider- 
able time «iter the existence of our globe, die veiaa» 
which art cootaiiied ia tlwm mvsit of ncctsnty, b« 
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much less ancient than the rocks which they traverse. 
But further, if, as all observers agree, veins which oc- 
cur in the primitive roc^s have the same peculiarities of 
structure and position as those that are found in rocksi 
of newer formation; it is evident that both the one and 
the other must have the same origin. Finally, if the 
stratification and the nature of the roclis of the most 
ancient mountains exhibit an origin similar to that of 
the newer formations ; these primitive mountains 
must have been formed successively and by degrees, 
and the veins which they contain must consequently 
be of still newer formation } so that these veins, and^ 
for a stronger reason, those also which occur in the 
newest rocks, must have been formed after the crea* 
tion of the globe, during the term of its existence* 
and during those revolutions which it has succesnve* 
ly undergone* 

This opinion, which ascribes to veins an origin as 
ancient as that of the globe, is also contradicted by 
the observations which show that veins are of differ- 
ent ages With respect to one another, as well as with 
icspect to the rocks in which they are enclosed* It 
is also known that veins contain substances which 
•Gently show a recent origin ; these are rounded 
masses ^or rolled pieces* fragments of the rock or 
•nbttance of the veins* and petrifactions. Farther, 
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yttloMf^t diat. ii«ir rents an formed fipom dme t» 
time^ that tfaey are formed even in our dme % fiu^ 
diete rend akt by degrees filled np i and diat tfam 
are formed in them substances pcifoctly ^ same m 
dmse contained in other veins.* 
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. The second liypothenst that of Lehman, which 
considers vms as the branches and twigs of an inw 
mense trunk of mineral matter contained in the in-* 
tenor of the globe^ of consequence ascribes the ori» 

X gi^ 



* I find that Dr John Junker treats of the fbrmation 
of ores and wctallifeious vdnsy in the feoond chapter of 
his Histoiy of the Old Theoiy of Vdns» of which I omitted 
to make mention in the proper place. This zealous ^Oowcr 
of Becker and Stakl treats of this subject in the second 
part of his complete Tieatisa of CSiemistiyy (tianskrted 
from the Latin into Gcnnan, 410. Halk 1750), and ray 
particularly iu the 3ad section, which is written on m^als 
in generaL This work ought to be read by all who are 
'desnotts of studyug the hteraiy.hislory'Of fcinsp and of 
beoooung anguaiatfd wilh the m||^ilv.opiuflns whkh dwn 
pravailedi iwi onljy en this subject, butoaothenof a.di£i 
tincntnatuie. 

lunkorwas a Oteak oafla c tor of fiietS'a ^^"■'taii^ -w 

« gsasnl, as wsU as on Ais satject fat panicufanw ^ uK 
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gin of veins to a sort of yegetation or organic move- 
ment. Such an hypothesis may be the effect of the 
dreams of a man who has never beheld the interior 
structure of a mountains but can never be admitted 
by miners and experienced gcognosts; for they know, 
that veinsy in proportion as they sink decpy become 
.narrowi and at last terminate in wedges ($ 4'')* ^. 
truth, we have, as yet, only reached the lower extre- 
mity of small veins, or of such as are of moderate 
size ; and if we have not yet found the extremities 
of large veins, it b by reason of their great size, and 
that they sink to a depth greater than what our la- 
bours have yet been able to follow. But the perfect 
resemblance wluch in every respect we see between 
the larger veins, and those of less magnitude, per- 
mits US to conclude, by analogy, that the former ter- 
minate precisely in the same manner as the latter : 
what ought to confirm us in this opimon, b, that 
most of the large veins become narrower at s great 
' depdi. This contradicts entirely the pretended com- 
anttnicadon supposed by Lehman to exbt between 
' veins and the interior of the globe. 

It is, bendes, imposuble to oooceive that a kind 

of vegetation can take place, which shall traverse the 

' sofid tad eoDipsct subitance of a lock Nstttve no- 

wheif 
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where piesenu any fact which has even the most di- 
stant resembhnce to this phenomenon : on the con* 
traiyt what we tee in rans b a perfect oontradic- 
don to dut hypodiettt. To concltidet we may urge 
against it what has been said at the end of the hst 
paragraph on the subject of roonded masses* the 
Iragments of rocks, petrifactions* &c. flrand in veint. 
Tins opinion of lithman on the formadon of Tcias 
^inll accord very well widi that of some modem) phi* 
losopherst who regard our globe as an organised be* 
ing (an animal of an extraordinary size). 

J 85. 

The tlurd hypotIietis» which has more die fiona ' 

• 

of a theory dian diat I hare just refuted, has many • 
partisans: it contains two principal proposidons. ' 

I. The spaces which veins occupy, are nothing 
else but fissures which have been produced in the in- 
tenor of rocks. . 

. 2. These fissures hare been afterwards filled up. 
with the substance of the vein. • . 

I not only admit die first of diese propodtiona^ 

but I dunk the proofii which have been given put 

the matter beyond the posdbility of *a doubt. I 

think (in $ 29. 39. 40» 53. 57.), X have as^gned* la a 

' flMMO paidcnlar and tnct rftat^ir tluui any ons^ tibo 
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causes which have produced these rents, (naostaw* 
diors ascribe their origin t» drying and earthr 
quakes). 

The second proposition, taken generally, and in> 
the manner it Is here expressed, accords ferfecdy 
with my theory ; but the opinions difo as to the 
mode in wluch the rents have been filled : these dif« 
lerences of opinion constitute as many different 
branches or subdiristons of the theory ( they all dif<» 
fer very essentially from* mine, and I consider them 
all equally erroneous and inaccurate. The following, 
are the subdivisions of this third theory. 

(0.) The spaces which veins occupy have been filU 
ed during the deluge (mentioned by Moses), witlv 
•arthy and stony matter. 

(5.) The substance of veins has been formed by 
mineral substances which havie been carried along. 
by the waters, which,, after having traversed thr 
socks, have entered the fissures, and there deposited^ 
these substances 1. the exhabtions arising from the* 
bosom of the earth, acting upon such of diese mate^ 
fials as were fir for such t transmutation, have con^ 
verted them into ores. 

(c.) The substance of* rpm ha» been formed by^ 
depottdons and precipitates produced by the waters^ 
wlA'hi fc*»M»^ imnftrain l to th# heart of. *^ locki. 

these 
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AeiecBaiolted and earned . akmg widi liieBi.iitto die 
firiiu» the sttbttancei of .vetiis(cmet and cm' wtaA 
we nofw found ezitdng in rocks. 
• X shall now stats the objcctioos winch may be 
ifged against each of these theories ii 
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■ The first opinion was e mb r a ced hy Stahl, hot has 
been since abandoned by almost all the world {§ ii.)« 
According to it» the substance of veins is to be regard^ 
ed as a precipitate arising firom a general inwidationy 
which has been hot of short dmationf snch as the nni* 
Tcrsal dchige. This qpimon £sdls of itselff ^iHien we 
take into consideration not only the internal struc-^ 
ture of Teinsy which thews tliem to hate been fomw 
ed by degrees» and to hare arisen from a chemical 
eolation, but also the marked variety of their sub- 
stance % this varietyy joined to the other peculiarities 
iriiich veins exhibit, proves them to have been fomw^ 
ed at diferent epochs, very remote from one another.* 
it may be stated aa a farther oljectkm to this hypo^^ 
theds, that in the primitive mountuns we see a great 
nuniber of veins filled with fragments of rocks, wUcb 
in other pUbes constitute mountains of newer forma' 
taonk % % circumstsnce ' wiudi shows diat Ae cooti* 
UTisnrt of Ao' iiudnctieis^ of vrins has- been as kkic^ 

it 
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M that of the fonnation- of rocks themselves. Froih 
hence it followsi not onlj that tlie duration of the 
deluge was a great deal too short for forming the 
substances of veins* and that it is a very trifling pe- 
riod . compared with what was reqiusite; but also 
that veins would neither present that uniformity, 
nor the structure which we observe in them» if they 
had been formed iiom a mechanical solutionj which 
must be supposed in admitting the hypothesis of 
Stahl. 

J 87. 

The second subdivision of the third theory, is tho 
opinion of those who consider the metallic matters 
found in veins, to have been produced by subterra- 
nean ezhaladons exerting an influence on the earthy 
and stony substances already existing in veins, and 
which were fitted for this transmutation. This hy- 
pothesis, first proposed by Becher (} 10.), and adopt- 
ed by Hcnckel and several others, is combated by the 
following facts. We do not find in any of our mines 
the least trace of any subterranean exhalation. . The 
potttion and formof oies, found in veins, show them 
to have had the same origin at the vrinstones. The 
choke damps, formerly considered as metallic or ar- 
tenical tihalationst are now ascertuhed to be, at 

t Wast 
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leitl in great part» nodiiiig more dian carbomc add 
gas, and the cauaet of it are now well known. Tbe 
regularity of order and posationt wluch ores bbserre 
in regard to the Tonstones, is so well known^ diat I 
shall content myself with obserringf that I hare of- 
ten seen in veins druses lined with crystals of a hxge 
tize, whose superior part was corered with ores and 
veinstones lying over one another : thus, th«r poo- 
don evidently shows them to be depositions coming 
from abore 1 and that it is imposnble that tins phe- 
nomenon could have been produced by ezhab* 
tions. 

In the cabinet of minerals belonging to the acade- 
my of Freybeigi there b a very fine and highly in- 
teresdng druse of calo-spar, fonned by pyramids of 
cak-spar, on one of the odes of which are alter- 
nate layers of quartz, lead glance^ and sparry iron- 
stone* 

The ores finrmed in the beds of mountains exclude 
entirely all idea of their formation by means of 
exhalations or a kind of sublimation* These ores 
are nevertheless absolut el y the same with diose found 
an veinsi they are arranged and disposed in the samo 
manner in beds w*^ vdn^ whidk dwKtff t diem to 
have a similar ori^ in both cases t now it is impos- 
^Us to OQficdft how these offcs could havsL been piDv 
^ •- • * ducod 
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daced in the beds by eihabidons. In* f 90. will bt 
Iband two .faither objecdonf igaisiit Viit hypo* 
thesis. 

$88. 

I shall, in $ 5)0. refute the system of those who 
. consider the substance of Tcins as a precipitate form- 
ed from the waters, which had penetrated through 
the rocks into those spaces which are now occupied 
by reins. I confine myself to that chemical proper- 
ty ascribed to certain earthy or stony substances com- 
posing reins, a property which is considered as ne- 
cessary to the formation of metals, and, in rirtue of 

m 

which, these substances receive and fix the pretend- 
ed generative exhalations, so that they serve both as 
a chemical base, and constituent part, in the forma* 
tion of metals i in short, they are what have been 
called the matrices of metals. This chemical aflini* 
ty bet w een earths or stones, and the metals found in 
the same rein, is nowhere confinned either by posi- 
tive and convincing observations, or by experiments 
made in our elaboratories } on the contrary, we re- 
inark a perfect unifonnity of positionrii^ form in 
tfa« nctalfic substances which ait foohd'in the tame 
vria. No concluMon can be drawn from such- and 
apduBttabbdiiffeiiiidwith'ivdi' and inch fltooei. 

Wf 



VOMIATIOK OF VEim. 1 69 

We might with as much. reality infer, that the metal 
is the matrix of the stone, as it was formerly said 
that the stone was the matrix of the metal. This 
ancient doctrine of the matrices of metals is an ad- 
ditional proof, that when an opinion b once adopted, 
a person thinks he can obserre, in every part of it, 
proofs, which not only have no rebtion to it, but 
eren prove the contrary. Such modes of observing 
are singularly prejudicial to the advancement of sci- 
ence, and we unfortunately see but too many instances 
of the kind now-a-days. All this theory of the ma- 
trices of metals (which has been the cause of regarding 
veins as produced by the transmutation of the sub* 
stance of the rock), rests upon two pretended propo- 
sitions in chemistry, which are false, but which were 
formerly generally received: viz. that metals are 
composed of earths, partly not metallic i and that 
from simple earths, not metallic, metals may &e artU, 
ficially formed. This last proposition was feonded 
on an experiment of Bechei's, as celebrated 'as it is 
insignificant, by which a tnudl qoaatity of iron was 



obtained by tiroctdng and distillnig Kntiead.tMl ind 



mastich widi pbunded bricks.' ^^ ?'>'>'>'* '^'2 ■}. i 



i,.--x. 






• • 'f 






7 ♦r- 



Vfi WSMt THEOftT OT THB 



iZf. 



On the subject of fennentadonsy which some au* 
thors pretend to be continually going on in the inte- 
rior of rocksy (an opinion first delivered by Henkel» 
as far as I know), I cannot help remarking, that we 
do not see the smallest trace of such effects or phe- 
nomena in the interior of rocks, nor even in mineral 
xcpoeitories, provided these repositories are shut and 
have np communication with the atmospheric air. 
Should the efflorescence and decomposition of pyrites 
be taken for such a fermentation, which, however, ap- 
pears to me to be very different, I would reply, that 
•uch a decomposition is peculiar to iron pyrites alone; 
for the efflorescence which is sometimes observed in 
other varieties of pyrites, only happens in those that 
contain a proportion of martial pyrites. 2. All the 
kinds of pyrites are not liable to this efflorescence ; 
only the hepatic, radiated, and such others as 
come near to these varieties* 3. Every kind of py«- 
lites, even that which is most susceptible of thia 
cffloreicenoe, does not undergo it in close places, 
tnch at minctal repoutoriet commonly are, but 
only when exposed to the contact of atmospheric 
utp and chidly to the alternation of dryness and 

humidity. 
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humiilityy cold and heat. Tlie heaps oflrubbiak. 
brought out of the mines (Halden) containing py- 
rites, emit a strong smell when exposed in the open 
air to the rays of the sun when very warm : if the 
decomposition was eficcted as easily in the interior 
of rocks, would not our organs of smelling he affect- 
ed in a similar manner in close pbces, such as mine- 
ral repositories } thb howerer never happens, or at 
least rery rarely eren in reins which abound with 
pyrites* 

I hare likewise found, that what has been said of 
the great heat observable in mines of pyrites is to- 
tally void of foundation. In winter, the sur in mines 
is, without doubt, warmer than the atmosphere } it 
may, however, happen that some mines and gal* 
leries, where there is not a free circubtion of air» 
may be warmed more than others by the workmen 
and the heat of thei? bmps. But with regard to 
mines of pyrites, of which there are great numbers 
at Freyberg, I have never remarked theit tempera- 
ture to be higher than that of others; even in die 
pyrites mines of Caiharma at RauAtm^ and Siam^atitr 
at CrW, I was not able to observe die heat whidi 
had been mentioned to mc^ and which I was audoos 
to discover. 

Tbtfty years operience and dbsovaden have fuDy 

eonvinccd 
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conTinced me of the little reliance to be placed on tlit 
tigtii of the existence of metallic veins ; according 
to the ancients, these were, 

(a.) Igneous meteors, seen in those places whero 
veins crop out, 

{k) The celerity with which snow melts. 

(c) The diminutive size and sickly appearance of 
plants and trees growing on mountains which conr 
tain metals. 

Our ancestors were much inclined to believe 
things, which we now-a-days do not credit, and 
scarcely ever speak of. Such pretended appearances 
have yielded to real knowledge. We must excuse 
them, for having believed and admitted things (re- 
specting the formation of veins and minerals), which 
tallied with the theories of their time. Tliey wished 
to appear to tlieir cotemporaries as persons possesung 
experience and knowledge. If this was neither can^- 
did nor proper for philosophers, it shows at least 
that they valued the theory and experience of which 
they voluntarily made a display. 

A great inany naturalists conrider the substance cf 
fdns, (ores as well as veinstones), to have bee^ 
formed^ or rather dcpotttcd from wateri, whichy pas- 
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. ' sing through the substance of rocks, dissolved cer- 
tain earthy and metallic substances with which they 
became charged, and carried them along with them 
into the cavities now filled by veins where they were 
deposited. To this theory, I object, i. That the 

. substance of veins (chemically speaking), is generally 
of a nature very different from that of the rock in 

. which they occur. 2. That in one and the same 
mountain we find veins, which, though interwoven, 
fire of very different nature. 3. On the contrary, 
it often happens that veins of the same nature are 
found in rocks of a very different kind*. For ^» 
ample, in our mountains of gneiss, among the me* 
talliferous veins, we often find veins of brown spar 
or heavy span How great is the difference between 
the nature of tliese minerals and gneiss i and for a 
stronger reason, what a difference is there not be^ 
iween gneiss and metallic ores ! Farther, in Derby- 
jshire, all the veins whicii occur in the limestone 
rocks of newer fprmatipn, consist of heavy spar and 
^uor spar ; in tlic limestQne rocks of Saalfdd^ heavy 
#par is. the only kind of veinstone which occurs. We 
will hardly meet with any place where we shall find, 
in .so remarkable a msinner at in the Fr^beig district, 
an assemblage of v^nt .composed of scr^ different 
9|UDeria||| i|V«l« l^M jof.IO^ tod even inUie^sam^ 
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kind of country. We there (indy lying neagr to one 
mother, veins of quartz, of heavy spar, of heavy 
and fluor spars, of loam, and these veins often 
crossing* We will see, in the tenth chapter, that 
the ores contauned in these veins are almost as va- 
rious in their nature as the veinstones. How is it 
possible that one and the same mountain, one and the 
tame kind of rock, (for in almost the whole country 
we see nothing but gneiss), could have furnished such 
a varie^ of different formations: these formations art 
indeed contained in veins that have different direc* 
tions, but they mostly all join together, and must of 
consequence have been filled by the same canals (of 
infiltration). 

When in one and the same mountain, in one and 
the same kind of rock, three veins cross, one of which 
contains heavy spar, the other quartz, and the third 
brown spar, (which is by ito means a rare occurrence 
in this district)) how, in this case, I would ask, 
where these three veins have the same canals, 
is it possible, that water could have taken up 
heavy spar to be deposited in one vein, that in 
the same rock it ahould only have been impregnated 
vrith quartz to be deposited in the second vein, and 
nd brown spar for the third. At Ebrfttfrudirtdorf^ 
\fk th« etnit pbce» thcro tit Ycini of tihcr and of 
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tiDf which have a different direction* and erots; 
how, I ask, in the tame rock can water be load- 
cd with particles of ulver to be carried into one 
Tein, and with particles of tin to be conveyed into 
another? Is it possible to conceive that this leallj 
, can happen ? 

^ With respect to the existence tf mu and the same, 
firmatwn $f veins in rocks of different natures, I hare 
to obsenre, that the oldest lead glance formation in 
tins country (wluch connsts of lead glance,^ black 
blende, arsenic pyrites, copper pyrites, iron pyritee, 
quartz, and a small quantity of brown spar)p oc* 
, curs, 

. At Freybeig, inrocksof^Mfi//, 
Near Mohom, in rocks ^dforphytjt and 
Near Mintzig, in rocks of slay siats. 
In like manner, the lead gfance formadon, poor in 
sUver, and containing heavy spar and fluor spar oo» 
• curs, 

Near Freyberg, in rocks of ^imsv/, and 
At Derbyshire in England, in iinusuns rocks. 
This drcumstance, of the existence of a rein for- 
mation in rocks diat are, chenucaUy spealdng, of dif* 
lerent mtuies, evidently shows that the rocks of a 
OMmntain h«vt 9#>«ifln6nce upon these formations. 
' ^ vThc Idsitf itf ^ dmt «*i<ji wu ha?e just been 
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attacking in this paragraph, it (till fartlier denran- 
■tnted by tlie inKmal structure of rrins. Veini, 
M hat ■Ireitt]' been said, are compoxd of lajren pa- 
rallel to theii (idea t crystala, and their impmaion), 
show cIcaTljr that the external layer* hare been fint 
formed : now, had Tcins been formed by internal in- 
filtrationg, these first lajen muit have aliut up the 
(^enings of these pretended canali i in thi( way the 
entrance of all new matter must have been obtcruct* 
cd, and the formation of the vein (topt> 

We may ititl further obterre, that the circulalum 
of the watcn, which thi* hypothctia nccesiatily re- 
quires, could never take place in those parts of vein* 
■nd their branches which arc below the level of tie 
foot of mountains. Farther, in the open rents and fii- 
•uros of veins found in mines, there often is a great 
deal of moisture ; but tlut in a compact rock, which 
is tictle rent, chiefly when tlie strata are horizontal, 
the rock is ortcn very dry, to the great prejudice of 
the miners, who are driving galkriea across then). 
Again, the wators, which having penetrated into the 
vocki, diswlved and carried with them a sufficient 
quantity of earthy and Uony matter necemry for thv 
formation of such a number of vein* as are found 
close together at Freyberg, m of, tba la^ veiDs of 
the Harti, ought to havt kft ccfuUeraUt open empty 
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•paces in the rocktt which, howeveri is nowheve to 
be seen. Beudest in those parts of die rocks at a di- 
stance from Teins and metallic bedsi we do not find 
the least indication of metallic suhstance^ if we ez* , 
cept a few insignificknt particles of iron. Finallft 
we mky object to this theory* that if the waters wl^di 
hare filtrated through the rocks have dissohed n 
great quantity of metallic matter* and become charged 
with it| the water which flows from metallic mnt 
ought to carry along Vith it <• quantity of metallic 
particlesi"which| however, does not occur even iii 
those countries which contain the greatest number of 
mines : Such water rarely contains "a small proportion 
'of iron I scarce^ ever any particles of copper } never 
ttlver* lead, tin, sine* cobalt, mercury, arsenic, &c« 
The observations which, in this paragraph, hanri 
been made on certain districts, in which we find veins 
near one another,: each containing iores of difierent 
natures, u well as on die obstrtfttion to the canals 
of infiltration by the first layers of veins formed inn 
mediately on their walli^ may bt equally urged as 
objections against die theory vefoisd as f 87, 'vi^iidi 
theory asoibes 'Iht -loimation^of veinsia&d otta to 
""^^^^M^B eihalatioM ^iMog^ftooi dM inisiiee'of -dio** 

M^i-titx "4l:i J-«i .I'io f^;>ft v c i:^ .3. w^^ .^-^ j '/.*. <*::: /*fi ^ • 
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It rtiQaiiu for me now, to examine and refote the 
fourth th^ry of the formation of veins. Zimmer* 
man, who is the author of thi89 supposes the rock to 
be traversed by small rents and fissures^ into which 
certain solvents have been introduced that have trans- 
Ibrmed the matter of the rock into that of the vein* 
The objection to be made to this theory^ and which 
b sufficiently strong to overturn it altogether^ is, that 
not only all, correct observations made on the sub* 
stance of rocks and veins, (as well upon the fossils 
in particular, as upon the arrangement and dispoM- 
tion which they have among themselves), but also 
all experiments hitherto made in the laboratories of 
the chemists, absolutely contradict the transmuta- 
rion of the simple and elementary particles of bodies, 
such as the transformation of one earthy base into 
another, or of an earth not of a metallic nature into a 
netal, tec. 

The intransmutabitity of the simple and elemen- 
tary parts of bodies, is one of die fundamental and 
immoferfik piUan of chemistry^ : . 

We i wr h ete siee even a trace of such transmnta* 
yff^-^ and hitherto not the least &ct, vt one sin|^ 
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experiment, can be quoted tally in prooC of it.« For 
when one minenl it changed into another,, ^diajr it to 
tay, when a minenl kaet one of itt conttituenc para,' 
and aoqntret m new one ; for ezamptei wheninative' 
tihrer it changed into uhrer glance, when felspar it^ 
changed into porcebin earthy drwben-iibn pyritet; 
becomet iibn ochre 1 then one mmeral itsctnaUy^ 
changed into another, bnt^ the rimple- elementary' 
particles hare not tnffiered any change in themsehret; 
it it always the tame argillaceout eaith, xfnt tame' 
tilez, the tame iron, the tame sihrer.-- Efeik when',* 
in the^ tame tpectmen, we meet with particlet of? 
heavy tpar and quarts, or tiliceoira and calcareottt 
particlet mixed together, we cannbt conclude that 
the tpar hat been changed into iquarts, or the'tilt^- 
ceottt into the calcareout earth, and' redprocallyt 
but rather, that the stones which compote the tame: 
tpedmen, have been formed betide tsoe another ati 
the tame or different' timet.; In ( 58r S9» 1^ 7^^ 
72, 73» I haTe noticed tevend of diese pretended' 
proofs .of die trantniiitatiDa of the 'ibck into 'ther>. 
jttbttance* of feint ^ and I have thown how. unooo* 
vincine. * ' Mut * mnxk ' how*' &iadmlttihlcL'-#*tlieie noofik 
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' 1 thall, however, afierd die feUowM of this theory 
Wepperteaitf of placlnjii iti^ Jl^iMMripesdblci our* 
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more lolid foundation, and of brinpng focward dear 
proofi, inch u are capable of lupponing it, which 
thcf will have it in thdr poWer to do hj answering 
th« following queuiont. What i), I tak, in the fint 
place, tliis active chemical agent poMcmng nch 
powen, which can cliange, and mutt hare changed, 
quartz and mica into gold and silver, and landitooc 
into coal P Whit ii the natute of ihiipowetfol agent? ' 
Do wc know any thing similar to it in nature, or 

* which approaches near to it? Hu there ever been 
obserted anj where auch a matter which itiU contl- 
Dues to act i U there one certain experiment, «hould 
it be but a coUtaiy instance, which prove* dut this 
tubnancc, capable of producing auch great changes, 
has, in spite oF all chemical theoriei and experimenti, 
converted any mineral into another, whose elementary 
parts or base only are different I In inch a fact, which 
must, however, be brought forward te prove thil 
theory, who can certify that the mineral said to b« 
transformed was formerly and certunly of a USet* 
ent nature l Who can tay of any minenl dtat we 
tee, that it was not precipitated from ■ solutioii, but 
that it was formerly another nunend, whi^h by tho 
assistance of some bwwn or unknown priociplarhaf. 
been transformed, utd haa become luch u we now 
' HI it } Aniw^n ^vts to ^fttt/t qneitumi, nd dcliv 
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renA categorically, will be proofs of die tni^ and, 
V validity of this theory ) but if they be ndt given» or 
cannot be made, then is this theory absolately diTest-r ' 
ed of erery ks|id of stiLpport*- 

As to what remadnS) the phenomena and pecnliari- 
ties which reins present are any thing but exphuned 
by this theory i it cannot account for eren the most 
simple facts, because it is at Tariance with the whole 
of them. How will it account for the internal stmo- 
tore of reins, when they are composed of difieient • 
layers of crystals . placed upon one another, in the 
centre of which open druses are contained ? We tee 
clearly, that it is by one crystallization that the two 
outer layers are formed on the walls and roof} a ser 
€ond crystallization has produced the two layers mat 
to the first ) that part of these new layers which has 
been applied to the former, has receired the impvea* 
tton.of its crystals : on these second layers, on ead& 
Mde, newer ones hare been depouted, and so on ia 
succession, till we arrire at the nuddle part of tlie 
vein, which often presents open druses. How. it it 
ppsrible to explain all these peculiarities by the theory 
of transmutadoo ^ Is it possible to coocdre thai tlic 
crystal^ oliteiiofagveatrii^ which are aeea hi di« 
l^eartpfa vei% aik)wnhtn.]gii^}ai^\iffhftttu^ 
]mi^a(m,pff,t^ How 
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cu rach a tniumntttionof the rock pioduce die open- 
dnue* whieb we tee often ot Tery conwdenbU uze 
isTeint? 

Let ui pau^lhe tubttince of the vein, and I itk,- 
how can thii dworj account for the great dircnity 
which we obterre in the mbitance of veins, and the 
difimnce in the different kindi cf orei ? Will it ex- 1 
ptiin how certain teiiu have been filled onljririth' 
cm] or rock ult. Farther, how doe* it happen, tbatf- 
in the tame country, we find vein* w different ia 
ihril inbslance, (for example, vein* of lead glance* 
vein* of ulver, and veini of copper, &c.), each of 
wluch hat a different direction I There arc vein* 
whoM lubttance it very compound, in which one 
ungjle fonnation contain* iometime* uxor eight kindt 
of difierent foMiU, in which we sometime* find two 
or three formuioiu together. I aik if the tranuuua 
lationof (he rock ha* produced all these different 
huiiti One lingle principle or agent cannot tnrely 
have changed gnei*t into lead glance, nlver, pylitct, 
quartz, heavy tpar | and if to change one rock into 
different kind* of fosNU, or to trantform different . 
kind* of rock into the same fotul, (sudi at to coiw 
vert into lead gUnce, odter a anuU pece of graidtc 
or UnM*toae), if| tot either of ibeae tranafcrmatiowit' 
■ peitiGulto agent were BCGeNarj, where ihovM we- 
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be with ittch a variety of agents fit to produce all tlietfc 
traittinutationi ? I ask finally* if the theory of trant- 
mutation ican accouiit for the rolled ptecetf the po* - 
(rifactioniy .the fragments of locks which are' fovad 
scattered through the substance of reins ? The pee* 
fence of such in reins banishes all idea* «rea the 
most remote, of transmutation* 

These are not yet all the objecdons and difliculties 
which may be opposed to the adimssion of tius theory. 
If Tcins owe their origin to a substance introduced into 
narrow fissures* and which has there produced a trans* 
mutadon of the substance of the rocky no reason can 
be assigned why tins transmutatiTe substance should 
not equally have iqsinuated itself into all the fissures 
of mountains* particularly into the narrow fissures 
(Schichtungs-klQfte* fissures of stratification)* which 
separate die beds as well as the strata of locks from 
one another* and why it should not hare transformed 
die whole rock into Tnnstones and ores. ' Fardier* it 
is difficult to conceive* how the capillary fissures^ 
which this theory admits* could extend above a mil^ 
in lengdi* and to a mnch greater -depth % such a sup* 
position is* however* necessary to ezpbaa-die form^ 
don of large vdns* No more, can we see Vhy such 
transmutadon should not Jiappen cvea in our owa 
timt. . rTheifoUowen-oC tht.tfaMry of.tfansmnfatinn 
cojfific have 
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bare not jtt determined wlwtheT they lAaat the for* 
matkm of lenu and fiuures in roclu from lime to 
time, nor whether thej can admit theK (itaurei to 
hare been filled from above bj matter -which hu 
been precipitated in them. If they refute to adntit 
the formation and exiitence of rents, I thatl lemit 
them to j 40. where I have diown that they continne 
to b« formed in our own timet. In admitting theie 
renti, they mutt allow that there are veina which 
have originally been fittures, but have lince been 
filled up with matter precipitated in them. Then I 
would aik, in what respect do v«ns prodoced in this 
manner differ from thoie formed by tnntmutation, 
■od wherein does tlut difference coniiit ? If there be 
none, then 11 the theory of traiumutatiun usclets. 
Lasilf, We mty atk, in what manner have roineralt, 
(uch ai we find in reini, been produced in the beds 
of mouniain) i It'u not pottible to tappote the tian*- 
muiat'ion of bedt. For if, on die tur^e of the 
globe, BB well a* in the interior, the whole had ex- 
perienced a transmutation | which part of itt uib- 
itance first underwent the change, and became what 
we now find it to be ? But if the ore« and minerals 
in general which we find in die beds of mountaina 
have been fcFtmcd by pied[Mtanw (in the humid 
way), wltat hiodcn u* firaa suppoting ihv stme ittb> 
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stances when they occur in T«nt to have beeA form- 
ed in a timilar way ? And gran^g thify die theory 
of tnntmutation hccomef tuperflooot. 

I hope what I hare said on the fourth prindpal 
theory of die formatioo of veins, is enoogh to pnivo 
.Sta umiffifiAiiev. m«A to tAutm r hour inadmiiitKle 
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CHAP. IX. 



mt THE AffUCATION OF THE KEW THEOET OF VEINS TO 
THE WORKING OF MINES. 



J 92. 

After having completely finished the exposition 
of my new theory, after having answered the objec- 
tions which have been and may be brought against 
it» and after having refuted the former hypotheses 1 it 
only remains for me to give the application of this 
theory to the art of working mines, and so to show 
its utility 1 an undertaking which I enter upon 'the 
more cheerfully, as I have itudied this subject not 
only as a gcognost, but .as a miner. The advantages 
to be derived from this theory are very aumerouSf 
yet I shall state them in a few words. 

193- 
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The fim important advantage vliicfa the miner 
derivei from thit theory it» that it nuket him ac« 
quainted in a more perfect manner with the phyiical 
state of the difierent districts and ranges of minea, 
and thereby serves as a guide to direct him in the 
examinations which he is obliged to make in the 
whole of a district in general, and particolarly in 
searching for those places that are most oonvenient 
for working. / 

ft 

The new theory teaches^ 

I. To know the difierent depots and formations of 
ores which occur in a certain district, and 

2* To determine their extent and natural limits i 
and, * ' 

3* It directs and fixes the attention on die crossmga 
of the difierent depots. 

*^ 
Secondly, It enables us to distinguish l^MfartioH 
Utrftp^Utnut which under the form of precipitate^ 
itvif thi htiim ff tbt fturmht in which the great so* 
Itttion from which, they wtit fbcmed was contained |. 
such as the Mr ud fjmgm§mt o£ rocks^ together 

» ^ • .- 
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with thoset wbic^t under the form of precipitates» 
were formed in deep openings) such as veins of erery 
kind, ittekwerkft and Jtanding masses. As each of 
these repositories hat its own mode of formation^ 
different from that of others* the new theory enablei 
«s to d'rect the labour of working the mine in a 
manner conformable to the nature of the substance 
worked upon. 

f 95- 

It enables U9« in the third place, to determine what 
Tcins ought to be worked in preference to others. 
For although this may be determined 
• By the kind and richness of the ore which the rein 
chiefly contains | 

By the size of the vein \ 

By the quantity of the masses of ore which it 
containsi and their distance from one another } 

By the abundance of metal which they contain^ 
»nd, 

By different other circumstances which farour or 
fctard the labour of working- 
Yet we ought besides to have an eye to the num- 
ber o£ precipiutions of ore which may ha?e been 
pioduced in the vein \ that is, to the liumber of m»* 
taUic (NiBitioiii which it may contain. 
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This dieorjr tenrctf la the fourth place* to bcUttate 
ind complete the inTcttigatioii of the parts of the 
Tein where the ore it fouiid. For when I know 
where, and m what manner* a metaUiferoua forma* 
tion occort in a Tein* I am able to go move 
to the mats* or the place where the oie it 
tained. 



J97« 

Fifthly* It enaUet us* principally by being able to 
determine the relative age o£ veins* to judge with 
certainty of the peculiarities which they present, 
when they meet* trayerse* join* ramify and de« 
range or intersect one another* whfth may assist 
the miner in extricating himself fitom die dilEculties 
into which he may have been thrown by these acd* 
dents. 

Farther* my theory duows light on tint xelatioii of 
veins to the beds and strata of mooatains in whidi 
theyoeour, and ledpiocaUy ooi th*^ rehtiott of tStut 
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When we meet with a reiny we can by meani of 
thU theory, better than by any other, determine 
whether it be one that we are already acquainted 
with, or whether it be a different one. I beliere that 
in aKertaining this point, we hare hitherto proceed- 
ed too much according to rule, without having paid 
lufBcient attention to nature. 

J 99. 

. In the seventh place, this theory teaches us whe- 
ther or not the rock cpntributes to the formation of 
metallic veins. It shows us that the rock, consider* 
ed in itself, has no influence on the quality of the 
ores which ar# found in the veins, but that their for- 
mation depends upon the age, or rather the existence 
and disposition of the mountain at the time it was co- 
y€ted by the solution from which the matter of the 
?etna has been precipitated. It explains to us how 
WW locks have, in forming, covered the more ancient 
OMt I so that the reins which these last contain, not 
bciog able 10 traverse the rocks of posterior forma* 
^QjB^ cannot show themMives*. 
< ' { 100. 
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£ighthly» It furnishes a method and language^ ai 
well for observation and practical inTesdgations and 
operations! as for the theoretic and scientific ex- 
position of this part of mineralogy and the science of 
mines. 

In continuing to investigate and apply this tiieory, 
new advantages will very likely be discovered^ for it 
is as yet but in its infancy. 

* In the working of mines> cases may occur to which 
my theory may be immediately applied } more fire* 
quently, however> but little advantage can be expect* 
ed from a solitary application made #ithout regard 
to the system itself in all its bearings 1 it may tome- 
times even lead into error, and such applications may 
beget distrust in it. For with the exception of a few 
general propositions which are easily understood, it 
is too complicated, and too much above the attain* 
ments of the generality cif persons employed in tiie 
service of the mines. It requires a degree of com- 
bination and sagadty in tho observer, who ought Iq 
be familiar with the theoretical principles^ accustomr 
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cd to make particular observations^ and in the habit 
of combining them. Persons who possess these qua- 
fitiesy can alone make use of my theory with profit % 
to the application of it can chiefly be made by direc- 
tors and counsellors* who superintend the works of a 
whole district : it may be useful to them if it be tup- 
ported by sufficient observationsy if it be in a manner 
made local, and if their observations be collected and 
arranged in a proper manner. Thus, in all the la- 
bours of working that may be undertaken, it will af- 
ford light to these directors and counsellors, as well 
at instructions on the state and nature of the mineral 
repositories, but more particularly the veins which 
are found in their districts. * ' 

$ 102. 

If a person wish to apply, with advantage, my 
theory to the working of the mines in a district, it is 
absolutely necessary to commence by collecting and 
lorranging in a proper order all the knowledge which 
he possesses of the repositories of the fossils known 
to be in the district, and capable of being worked, 
at well at aKertaining the relationt which these re- 
potitoriet bear to one another* Thit may, and ought 
to be done in two dlBferent wayt } in the first place, 
• gcognottic plan of the dtttrict ought to be con^ 
' > .' * ttnicted 
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•tructed according to the principles of the new theo-^ 
rjf and there should be joined to it a geognostic de» 

. scription of the district. This plan and description 
should be constructed according to the. same prin-« 

~ ciplesy be equally complete^ and have such a relation 

• , to each other that the same esplaiiation may apply 
to both. If these two works be properly completed 

. and made with accuracy* they will form a ground^ ' 
workf.on which may be constructed in the sorest 
m^ner* all the plans and schemes- rehti?e to An 
working ofmines in the- distriawliere they occur*. . 



' "The geognostic plan of a country should connst 
of two maps or principal designs } one* the ground, 
plan taken at the surface* and may be called the c^ 
temal plan or tierritorial map of that district i tho 
other should be a. plan or horizontal section made in 
the interior of the earth, and it is upon this that all 
remarkable geognostic objects are to be traced. Tha^ 
this section may be .made in the most adrantageoat 
manner it should pass diiough tiie bottoip of ono of 
ihe drainiiig Icfel^ particularly ^doough that whtch it 
traTcrsed bf ^ cieatest nombcr of caQeriet ortnb* 
terraneaa tihah^ and where consequently, tho strata 
are best Ibiowb t fo dui veaaoB k diovU past dypM^ 
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die deepen draining gallery or level of the district. 
Thii design should be entitled Internal Plan of the 
District; or rather Section or PUn of the Bottom of 
the Gallery. On these two kinds of plan should be 
marked not only the different kinds of rock and their 
extents distinguished from one another by pale co- 
lourSf but the different mineral repositories should 
be traced (beds, veins, ftc), attending to their direc- 
tfon, turnings, variations and stxe, as far as possible. 
On these plans should be marked the remarkable sind 
known beds and strata of the rock, as the" beds of 
porphyry, hornblende slate^ quartz, limestone, and 
such like beds. 

The vein formations must be distinguished by co- 
tours difierent from, and of a deeper shade than those 
that characterize the rocks, being particularly atten- 
tive to mark fhe intersections and derangements of 
the veins. On the external plan should be marked 
the situadon of the vrin. As the level on which the 
internal plan u constructed is driven upon the veins 
of the district, die plan of the level ^1 contain ^ 
diatof die vans: that part of the vein through which"^ * 
dte level- torn might be lepresented by lines ; and - 
die leit of -dbe difection» in case it thonU'be alieady. 
known by< edinr >voik^ 'nay^ be given Ih dotted 

at • * < - J • .•'•'*«• ■ • • ■• '' ■ 

In 
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• In the following way we may nearly leptesent the 

nseof veins and other repositoiies. We can mark 

' by an ordinary line such veins as are nx inches thick, 

. or under it} veins that are from six to 20 inches 
thick may be distinguished by a line the itfth part 

■ .of an inch in thickness | from ao inches-to a fathom 
the line may be the 12th part of an inch thick | and 
if the vein be several fathoms thick, it m^y be repre;* 
•ented by a line the eighth of an inch* 
. With respect to the colours to be given to the di& 
ferent mineral repositories and metalliferotts veinfl, 
they will be regulated by the metal wluch is th^ 
principal object for working the mine. Thus for 

, gold, yellow wi|l be employed % for silver^ red } for 
copper, green ; for Iqul, blue. But as the primitive 

• 

colours are not sufficiently numerous £or distinguish* 
.ing all the metals, we may employ thft same, colour 
which if made use of in one country to denote a dif- 
ferent metal m another country ; or to distinguish » 
metal we may make use of a shade of one of the 
primitive colours | fas eza|nple, silver may be de- 
noted by a yellowish red, and fneronry by. » Unish 
* led. ■ 
J. Tp avoid any greater len^, I omit the odMr d^ 

WBWW V ^P^MVOT V ^ W^F V^i^^ ^P^POTB^^F^^^WIF'4^ ^^^ VBV^ ^V^M^VH^^P '7 * * ^ 

. . . IJiete phas^ .deiigiieyl wjUi oomctaM^ will, in 
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dieir compariaont afford wtrj great instructioiif and 
fButuallj explain each other, 

} 104. 

Such plans, for extensire districtSt drawn upon 

' one single leaf, would be greatly too large and in* 

conrenient for general use } it therefore becomes ne- 

' cessary to subdivide them, and to design them on . 

' separate leares, so that each may contain a fourth 
part ; and in case of necessity, these can be laid to- 

• gether, and joined so as to form a whole. Each- 
quarter may contain 500 fathoms in length, and as 
much in breadth. These different plans may be laid 
down in relation either to the direction of the prin- 

, cipal veins, or to the true meridian of the place or 
the magnetic meridian, or to any point of the com- 
pass, provided the direction be determined. Each 
quarter may be divided into different compartments* 

. to which separate denominations may be given, and 

. different numbers attached. . 

This subdivision of a district into quarters will 
IseiHtate and greatly abridge the construction of ge» 
Bcral plans 1 for, after having once parcelled out the 
district into quarters, die plaa of cackcan be taken 
vp .separately. 

' The ^aoi of die qnartert may also serve for th« 
' ^ coostmcnoii 
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construction of a particttlar plan of the ground be^ 
lonj^g to any one mine. 

Besides these two principal plans (the eztenud 
and intenuil) of a districty we should also have for 
each principal rein» a pbn or section made accord 
tng to its direction and incUnation» as well as a vetw 
tical one in profile. On the section may be marked 
all the workings which hare been made into the 
▼ein» and a note should be kept of the suc c e sei fi 
progress of each,' and of the ores whi^ haie bectt 
taken out. t 

• ■ • 

The description of a mine district ought to eon^ 
tain an account of its external surface, of its eitna- 
tion, of its limits, of the rocks which it contains^ at 
well as the relation they bear to one another : this 

. description ought also to contaun an exact acoonm^ 
both general and particuhr, or hither indhpidual, of 

.the different known and remarkable mineral repon- 
tories contained in the district. : . ' • - l 

" ■ * ' • 

f.iotf. 

'- ; In die general descriptiMi of the maneral repont^ 

iies» weqittst detenmne dhe age and disdnctife dm- 
liocw of ea^ fepnatio9. Wbm we gi^ 



4^ V£W THXORT OF THE 

hr description of each of these repositories, it will 

•|. ''be proper to place them one after another, in the 

^'^ sarnie order that they were found in i they must be 

1 -described in detail, and each particularly : we must 

^ take notice of every thing interestmg, and which 

■may have any influence on the future labours of 

■ working. 

Jioy. 

r Each particular description of di£ferent mineral re- 

\ positories, should be entitled Account rf thediffiereni 

mitterai repositories of the district. The title of the 

general description should be. General and geognostic 

description of the district. This last work will contain 

* not only a description of the district in general, but 

* ilso an account of the different nuneral repositories 

which it contains. It will senre as a ground-work 

for all particular descriptions, and wDl present an 

outline of the district. It will be in a measure ah 

■bridgemei^t of the particular descriptioos^ and thia 

|ait will be the developement of it. 

fio8. 

The order in which it will be best to arrange the 
•MTticttlar descriptions is the following. Tbeparti- 
•Ctthur deicripiioii of tadi ftpontory ought to be con* 

■ 

tatned 
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'tained in a .sqimtt.iheet properly margbed and 
•namberedi thete shecta should be ditpoied in order#* 
in patteboardt. In large districts thtt are divided 
into qoartersy the description and plan of each ^ 
sirict, with a short note giving an account of the lo- 
. positories which it containSf should be pot together 
into one pasteboard. 

$109. 

As in this treatise, I am, properly speaking, o^lj 
treating of reins, I believe I ought to confine myself 
to those particubrs which demand attention in de» 
scribing them} but what I say on the subject of 
veins will apply very nearly to odier nunerat repoisl- 
lories. The following things are to be observed in 
giving the description of a vein. ^ 

bend, ^ •. - .*^ 

u Asfmitm. In this we have to remaik ^-4^ 

A. Its distance ilRNn cemdn iiied and kagiwis 

points. :';*•' '!f 

B. Its direcdon. " - * 
C I(s inclination^ diatiaeosay, : 

«• Its angle of incfinaiion. -'-^ 

Jw The ponft 01 Ine coflspasa leNvaids wnidi it tn^. 
tfnea*of d^^-'"^'.^-;^^ ''v* ^-vi^--^ r^-i(^ -^ % 
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; a.. /// magmiuJe. Here we haye to coniidei^ 

A. Its width. 

♦ .■••■ . 

B. Its extent) which includes 
. «• Its length. 

i. The manner in which it temunates. 

C The determination of its courfe. 

D. Its ramifications^ if there be any* 

I][. The imernMlstatt rftbe vem* On this part we 
attend to 

• I* The predomtnaiMg mt and viMtWit s of these 
. A. We give a short oryctognostic descriptioni and 
■ote 
" B. Their frequency. 

C The order in which Teinstoines and ores ara 
lound in relation to one another. 

D. The different variations which occur in certain 

parts. 

■ • • 

a. The ores and veinstones which occur in TeinSf 
though in smaller quantity. 

. . A. Of these we must gire a short oryctogiiostif 
account, and mark 
' B* Their frequency. 
. C The order .in which they aiefottnd« 

Ij. Where. 
^ £• Under what arcmnstancet they occor« .. 



V 



to ityt thole poitt 01 ifat ?tui whtti Ino oct oocun^ 

A. Thdr unt* 

B. Their lichiieM. 

C. Their frequencj and dittaace faun eodi odier»* 
and 

D. The phcet where thef are and have been 
feuadi noting whether Aej are tnacaiing or AoS* 
niahing. 

4* Thi §ther intumd dnumHmmt it the Tdn» Hm. 

A. The druiei. 
^ S. The fragments o( rock found aixed with die 
auhstance of the mn* --^'^^ 

C Thehorden (Besteg), and 

D. Whether it adheres to the rock or noc .^ 

in. ne adjaeemi ndk t of which we remailL, ' 

I. The nature and quailit/k : . -. ; 

a. The inclination of the strata* 

3* The alteration on die roof or waIl»iriddiconi« 
piehends 

A. The grsater or less degree of deconpotttioa k 
has undeigone. • . 

S. The aaetaUic pertidce ilrith which khiflaeeef- 
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« 5. The particular bed* which occur in the rocL. 
Of these 

A. We must giTe a short oryctognostic and geo- 
gnottic description. 
, B. The pUoes where they occur. 

C The effect diey have on the Tein» and recipn^ 
caUy. 

• IV. The rektiM rf the vtiti wr «nr ducrtHng Is tht 
' vein mr vtins which it mail, ami redprocatty^ On each 
of these reins we must renurlcy 

I. Tlie point of meeting. 
.2. We give a short account of their direction! in« 
clinatiouy and depth \ of the nature of the ores and 
' Tetnstones. 

3. We must describe the peculiarities presented 
by these veins in their intersections with the princl> 
pat veins \ that is to say^ 

If» after meedng, they continue together lor fome 
' sime. 

If the Teins that meet the principal vein tr a wnc 
iL 

If they are traversed by it. 
« If diey produce ramificationsi or 

If they break it, or are broken by it» 

If diey derange it» or are deranged by i^ and the 
■ngpitade of this deiangjenwBt* 

If 
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Atmiiiei gtte «i aooouiit not only of Cfoy nenf 
opendon in the workings bnt alio of everj^diaage 
thefdntnfieni lotliat in etcry thing dooei^ die 
nine, wfaedier in the way of woridng» tra w c f lin g, or 
examining more particularly a repository already 
know Of every obaenratioii may be dioftly mterted vx 
a journal kept for thia particuhr purpose. 



In drawing up an account of different mineral re-: 
positoriesy it will alio be proper to make a coUectioii: 
of the mineraU which are found in die cfistrict i diia 
should be done geographically^ diat is to sayt follow- 
ing the geographic order of the repositories ( to ead& 
specimen should be attached a small note» in whidi 
is marked the repository and phce where the mineral 
was found, die quantity of it, and die manner in - 
which it occurs. 

Such a collection, die plan and description of the 
dtstnctf fonn toge d ie r a complete instructive iMioIe* 
If our anoestofs had left us such documents for two 
centuries pas^ or even for half a century, yAat aiU 
yantage would knot have been of to us? Fromnrfuit 
^oiAca wieuld k aoivsiitvouaf IRfidiiriiat laxietf 
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do we not turn over the leaves of andent chromclet 
in tearch of information, often Terj imperfect, ob- 
scure, and uncertain? With what pleasure do we 
not receive the least sketch or plan of some ancient 
mine ? With what pains do we not rake up the old 
heaps of rubbish brought out of old excavations, to 
discover pieces which may afibrd us some idea of 
the substances wliich were formerly worked out? 
Yet between these documents, and those which we 

might obtain in the way pointed out in the preceding 

• 

paragraphs, there is as much dificrence as between 

night and d^y. Would it not be an obligation, a 

duty, for tts to collect and leave to future generatiottt 

at much instructioa and knowledge as possible on 

iStm labows'canied on in our miacet whether it be in 

diost dial are ititt worM| or m diosc whick havt 

hccag^vcasp. 
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I SHALL conclude diU treatiie with a short appliai- 
tion of my theory to the mining district of Freyfaefg» 
by describing the difierent formations of metallic 
T^ns which I have observed in it. This descriptioa 
trill not only senre to explain and chiddate my theo- 
ry» but may also be regarded as the beginning of a 
description and more exact knowledge of die dt» 
etrict of Freybeig. By it the practical miner of diis 
country will be enabled - to .form a more correct 
knowledge of die aatufe of the repositories which he 
works* It'trill- also assist in die wactical sliudv of 
veins diose iriio cone here to study, mineralogy and 

geognoeyt 
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{H^noijr : dwH penont bare the greater occauon fo^ 
•ndii an aniitMit in ttndjing our Tcini, becaute thef 
on mncli mors complicated in thni nature than die 
vciat that occur eliewhere. 

Under dio name of tbt nuMmg Julritt rf Frtjttrgf 
1 CMnprehend diat nararal dittrict In tba middle of 
iriiidi the city of Freybcrg it lituated, and whidi 
Gontaioi (ereial depot* of metalliferoui T«nt) if I 
may to eipren it, interworen with one anotheik 
The minci of tlui dittrict ha*e lor ie*enl craturiet 
leen an abject of coiuiderable importance, and they 
■till condnae to fiouriih. Tbete mine* are near 
Frejberg and the villaget of Loumti, Hilbertdorf, 
Weitunbom, and Berthelidorf i Brand, St hCchel, 
Eibiadorff, and Langenau t Tuttendorf, Coniadidorft 
Haltbracke, Rotbenfurth and Groa-Schirma. 
• TUt ^(trict appears to extend louthward, near to 
Langeaao, not qtute to far at Gro»-Hartnun>doiff| 
but to MaJitdorf, and ahnoit to lichtenberg i on 
dw eut, M for a* W ei tien b ora, tad almott to Nai^ 
cndorffi without gwng to Obei and Nieder Bob* 
titach: oo the north it «zteiida to MiedcnchtSoa, 
Snunheagoidari; nid ■■tntchu ilaoit to Hohf 
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*]^uine, ytrj near to Grostdunna : oii the wciit k 
•xtends to Wahersdorf, Klein-Schinnai and lindci 
•o that the extent of this district is nearly two Ger* 
man geographical miles kmg, and more than oote 
mile hroad. But as it is Tery difficult to fix Exactly 
the limits of a district^ as well as of a depot of 
imnes( and fiither, as there are no determinate li* 
mits in nature* sin^ formations» depots* and i:iino 
districts* gradually disappear | it may happen* that» 
beyond the limits which 1 hate assigned* we maj 
find some traces of the fbrmatioiis which bdong to 
the district of Freybeig. 

The jurisdiction of die council of mines at Frey^ 
berg* extends over several other small districu and 
depots of mmes 1 such as the districts of Voigtsbeigt 
of Gersdorff* of Memmendorffi the depots of Grundy 
Munuig* Scharfenbergi Braunsdorff* Ober-8chtaat 
FraQenstein* and several othen. The depot of vlvcr 
nt ObeTiSchBna* in the vicinity of lindc^ bdongi 
periiapsto die mining district of Frsybeigi i|i duo 
proper a cccp ciU DU 01 tne txy n s i o o t «'.,•.• 






' Whhb tlio fifl^ I have jtost SMurkid ool^ I bavi 
jlE^BSa wldioMt mduMilnflp mmo otfajsm of leas notio. 
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Theie depots are perfectly distinct from one another, 
tnd, for' the most part, contain several different me* 
tals. I shall describe the principal ores, following 
the order of their relative age, in so far is I have 
been able to ascertain it by my observadons. 

The first, and decidedly the most ancient of these 
depots, is a depot of argentiferous lead glance* On 
account of its richness, it b one of the most impor- 
tant in the whole district ; since the earliest period 
of working the mines of Freyberg, it has uninter* 
mptedly afforded a large quantity of lead and ttlver, 
and a smaller of copper i and it condnues still to 
yield tlie same. It consists of 
Coarse granular iead giatuit cootatning from one 
and a half to two ounces and a half jof silver m 
the quintal i 
' CmmnM mrsitM pyritts s • > .: 

BtaekkUndit in large gradns |) 
Cammon irm and UvirfyniUf and sometimea ' , ^ ; 
A little A^f^/jfftter, with 
Alat£i» Jparrj imuUtie. ^ 
THie vciastmiet afe dueiy '-' - ^'.''-d -.>u ^; . 

* 
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A Httle inwm ifttr $ and rarely ^ 

A little imU^iptar^ almost always crystalli««d« 
' Of all the fossils of this formatioay ^umfm appears 
to be the oldest) and to tiave been first produced. 

The Uad^loMCit kUci hiemle, trwts ursnue ami copper 
Pyriies, appear, for die most part» to hare been 
formed at the same time* but later than the quartm^ 
If at any time there appear to be any difference in 
the time of the formation of these minerals, the 
Hindi seems to be the oldest, and the lead glance the 
newest. The tparrj trmutnu^ and the hmvm spar^ 
are, however, of still newer formation, for they are 
almost always found in the middle of the veins of 
this formation, and they frequently form druses. 
The calc'^parf which we but rarely meet with, and 
in small quantity, in the veins of this formation, ia 
the newest fossil : its crystals cover the walls of the 
druses. Besides the minerals we have just mention- 
ed, which are intimately mixed, and compose the 
body of the vein, there are sometimes found small 
portions of iofper pyrUes and liaigUmeo of still newer 
formation. These two liuneral substances, mixed 
with a little ftimtti are almost always found crystal* 
Used on the knvm jpar $ 1>ut they art always under 
the idcmtpar^ ^and consequently m oldcb The ^tp' 
put pyrim occnn- in smaller qifantity than tho ta^ 
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^ec minenls which we have jttst spoken of) and it 
appears to me that they do not occur in all the veins 
of this formation. In some of them we meet with a 
little grtj copper ore^ which always otccurs massive or 
disseminated, and mixed with the copper pyrites t 
sometimes it even approaches much to the nature of 
diis last mentioned mineraL I am uncertain whether 
it belongs to this formation, or if it da not constitute 
• particular one. 

The depot occurs most generally in the northern 
veins i it extends to the east and %auth of Freyberg, 
and consequently occupies the greater part of the di» 
•trict of Hohe-Birke. The size of these reins varies 
from six inches to two feet and a half} and they oc^ 
Cat in great number. The principal ones are the 
western vein Abraham of Neue-Morgensteni ; th<^ 
eastern vein at Morgenstem; the northern veins 
Kirschbaum, Abraham, Thurmhoff, Joseph, Kuhr 
•chacht, Thomas, Kroner, Junge»Hohe-Birke, Ionas» 
and Junge-Mordgrube. Those in which copper pyr 
r/ta is chiefly foiind, are, the western vein Abra- 
ham, the eastern vein Morgenstem, the northern 
veins, Abraham^ Kuhschacht, Hohe-Birke, Kronex^ 
Junge^Hohe>]toke, and Jonas. Those that contain 
mp €»pper «rv, are die northern veins, Hohe-Birke^ 
KitSiitr» Jungo-Pohc-fiiket Jung- Andveasi lonas, and 



toMiATiov or tehis* aij 

^ome others in the minet of Junge*Thunnhofi^ Ro^ 
slnkrantz and Beschert-Glwck i but I haire not yet 
been able to ascertsdn whether these last mentioned 
Tetns belong to the formation I hare described^ or 
if they do not constitute a particular formation. 

There are two small depots of this formation be- 
yond the Freyberg district* tIz. in the Gnind, and 
at Muntzig } the former occurs in a rock oiforphyy, 
and the latter in clay slate. As tlus depot or forau- 
tion occurs in these two Tarieties of rock, we may 
. conclude that it is newer than them* It may pep- 
haps be also found in difierent parts of the Erzge* 
birge i the depot of lead at Drehbach appears to be* 
, long to this. I am not in possession of a sufficient 
. number of facts to be able to say any thing with cep> 
. tainty on the others. Nor can I say with confidence 
that this formation occurs out of Saxony ( wt know 
that klaeh hUnde and mrstme pyriUt occur in many 
partt of this country, more iirequently than any when 
else. ; 
• • • • • ■ ■ 

The second depot of the mimng districtof Treyw 

berg, whichisadepotofit^iwrand/nH^ isdienxMt 

.important depot. of. this distvictf in regard to the 

quantity of sihfr wUdi i| has yielded* aadttill 
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tinues to yield : the ores of which it it oompoted^ 
•re, 

LeaJ glancff large and tmall graaubr, and very 
rich in silver } 

Biaei hletuUf small granular | 

Common inn and Swr pjriUt^ and almost always 

A little arsenic ^yriiit* 
Further, 

Dark rid silver ere i . 

Brittle silver ere ; 

White sHver glance, and 

Pli.*mose antimony ere* 
The veinstones are, i 

Principally quarts # 

Much hewn spar, and often 

Catc spar. 

In this formation it is very easy to distinguish the 
age of the diflferent kinds of minerals which it con- 
tuns. The fuartm is almost always the oldest, being 
constantly deposited on -the walls of the vein. Its 
crystals, in hexagonal prisms, implanted at one of 
their ends, form the walls of the druses. Upon 
and in these walls, we find Mwi hkndcf arsemc fiy» 
rjter, lead glome and iren pyrites. The UeneU and ar» 
itmc pyrites appear to be the oldest formation* Next 
to them comes hnm spar § after that the three ores 
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of silTer, Yiz. hrittle liiver tn, red silver $rep nohkr 
silver mrei to these tncceedt lead glance, and tome^ 
times a small portion of common Itm fyritet. The 
lead glance appears to be the oldest of these five 
substances) and the three ores of siher seem to 
have been produced at the same dme. Sometimes 
we find above these ores of nlTer, some rerj small 
and sharp pointed crystals of quart*. Lastly* We 
find the calc^par, which when it does occur u the 
newest fosul* and always occupies the middle of 
the yein; and when there are druses, its crystals 
line the sides of them. The flmmst asiHmany $re oc- 
curs but seldom in the veins of this formationy and 
then always in druses, which shows it to be the 
newest of the minerals of the formation. I believe 
it to have be^ contained in the same solution with 
the three silver ores, but to have been the last preci- * 
pitated. 

Although the minerals which compose this forma* 
tion occur almost always together in the same veins. 
It sometimes happens that the Uaek Uemde, the arwmc 
pyritii, the leadgUmcf, aaid the srmfjnUt, occur aU 
most alone with the quarts and a little brown 9pKr % 
'at odier time^ on the contrary, the brittle sihrer 
^ance,: th« red silver oie, th« white siher oie* and 
ihtkad/flanoc^ (Bccurwiik' the quaits and fcinwa 
••••'•I sper ' 
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•par alcme ; and when these last mentioned ores at« 
in the same vein with the first, they almost always 
occupy the upper part of it. Ifrom this it appears 
that this formation might be subdivided into two 
othersi of which the one that contains the silver ores 
is decidedly the newest. But as these two formations 
occur almost always in the same vein, I in the 
mean time consider them of one formation. If we 
wish to separate tliem, the first may be called the 
depot of lead glance rich in silver, and the second 
may be denominated the depot of red and white sil- 
ver ore. The^brown spar of this last formation has 
generally a flesh red, sometimes a rose red colour ; 
when it happens to be crystallized, the crystals have 
the form of small common lenses. These two for- 
. nations do not differ much in their age ; they are 
older than the following, but newer than those tliat 
have been described in the preceding paragraph, 
which are the oldest in the district of Freyberg. 

This second depot occurs in the south and soutli- 
west veins, and they are commonly narrow, from 
two to ten inches wide. They chiefly occur in the 
district of Brand } ia the greater number of the 
veiaa of HimmelsfUrst, Rosen, Donath, Gelobt Land» 
AltgrQasweig, VcrgnQte, Aawcissung, Joel^ Palnw 
WttBt and Hcrsog Angiiit* Alio ia dn miiKa 

Mett 



Kieu GlQck drey Bchen, Bcsdiert Gk&ckt and Jusg^ 
Himmlitdi-Heer I al Alte Etizabetb, and, if I am 
HOC miitaken, al Krieg and FrMcfL Beyond the di- 
•trictof Freyberg, Imt witSun the juritdicdcai of di« 
council of minety this depot ooctirt agm in the di- 
•tfi^ ofVoigtiberg, atthe fichmine ofAUeHoffb 
nong Gottet. I liai« not found it anywhcve ont o£ 
it country, bat in Saxony* 



$ii8. 

The third is a depot of lead glance, containing hut 
little silver } it has-been worked £rom dift eaiiint 
times, and contains » . .. 

. i Liod glance^ which yields nearly an ounce of sihor 
in the quintaL • : r^ 

A great deal of inn fyriiu, mostly the^oonmon 



kind* * • '- 



J. r . 



. A small quantity of Mwl Uemlt, and ' • i' . 
Almost always a little iW km i«&nr* i 

The veinstones are >y . < 

< ^juurt»i sometimes also 
Chhritf €tarth^ mixed and snnounded with dny* 
The Uadgkiuiei due depot is often iakmellar 

concredooSft ' ; ' < • ,• \":. - 

.This depfBt appears to be mudi newer than tihe 

pieceding* It is only found in die aotdMrnVekia^ 
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and in such at are of moderate size. It is chiefly 
found in the district of the ctty> and in that of Hals* 
hmkke. To this formation belong the veins in the 
mine of Priesterlicher GlackwunKh i and probablf 
also the veins of Anna Fortuna» the northern veins 
Dreyf altigkeit» and Nachtigal near Tuttendorff, the 
veins of Hinunelfurth Christi» the northern vein 
Rothgrube, and several others. All the veins of this 
district, called by the ancients v«ins of pyrites, belong 
to this third depot, according to every appearance* 

J up. 

The fourth depot of metalliferous veins in this 
district is also a depot of lead glance containing but 
little silver : It is much newer than the preceding. 
Uhe minerals which it contains, are, 

Lmd glance^ almost always containing from a quaf- 
^ ter to three quarters of an ounce of silver ia 
the quintal. 
RmBated pfrita i sometimes 
' ifrvwM A/Mf in small quantity* 
The veinstones are very distinct, and conost of 
Htm^ tpMT^ almost all the vaiicties. 
Flmr tf^r^ yellow, pale blot and whitCt 
A little fi w ir g , lad rarely 

Thia 
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This depot occurs mott commonly in Tcins that 
ore from a foot to two fathoms wide : they have ge» 
nerally a western direction* It is chiefly found in 
the district of HalsbrQcke } it forms a vein of oonsi- 
denhle magnitudes called HaUbrUtkmr ^atb^ at Ivtil 
as its two hranches» one of which runs westward 
to Kurprinz, and the other east as fur as Lorenz 
Gegentrum* This same depot also occurs in the 
veins Itaak Frmdemteinf and Kom SugmU Frettdm^ 
and in several other veins, which, branching oflT at 
this place, and taking a southern direction, stretch 
under the town. Amongst these are the western 
veins at Morgenstem, a branch of the western vein 
jihraiam tf Nan Mvrgtntttm* This formation oc- 
curs also in other districts, which hold of the council 
of mines at Freyberg \ among others, we meet with 
it in the districts of Gersdorff and Memmensdorffl 
It occurs in our high mountains near Tschopau, at 
the mine Dreyfaltigkeit. In all these three places it 
occurs in western veins, which 41^ Gersdorff uid 
Tschopau are very large. I suj^pose it also occurs 
at Annaherg, in the mine Galiliische Winhschaft» 
and in several others. It is also met with out of 
Saxony, as in the greater iiumb<sr of the veins at the 
Peak of Deifayahiro in Bn|^aiid| and afc GidoiF in 
SdMMien, aponi^of Sweden. Iiithe former of 
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diese countries it is contained in tnmsition iimestono 
rocks» a proof of its newness. 

i no* 

Along with the fonnation we hsTe just detcribed» 
diere occurs another which consists of 

Grey eopptr mv of a light grey cdlour» and rich b 
silver. 

A little npper pyttes^ and 

Lead glance f small and fine grained* 
This formadon occurs in 

HormUne passing to quartz } 

A little common iteavj spar^ and 

A little/iMT ipar. 

It seldom occurs but in the veins of the formation 
just described, and there in particular ramifications : 
k is nearly of the same agCi but appears to me to be 
a very Httle older. 

It is chiefly met with in the large ran Haltm 
^rikitur Sfath and its continuations! b the veins 
near CknAtf^ wad near Tuh^fmi an dsA Prejfig* 

T|m Mb depoi of inetaUifcimu veins an thb di* 
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UrictUof nathrvtiher, tihier glaiioty tnd i^aaet CQi^ 
bait: It contains 
Naiivi sUviff capUlarff dantifbraif tad in 
Inanef i 



QUtuitMi^ commonly th^TCticalatied I 
•lio 

A smail portion of ^rvf o^/ir arv^ 

Leadglana^ rich in tilTer }' 

A little hrvmm Umde, fine grainedf and r ' 

Sfanj irwuUWf fine gnuned,-L 
The Tcinstonet aie . 

Hetny spar in a ttat^ of duintegration ; 

Fhi9r spar of a mlet blue colour^ and fine gnua- 
ed« 

In the district of Freybeigi this formation always 
occurs in the intersections of the southern and weft* 
em vdns } (the former contain most commonly the 
first) and the others the fourth formation which wo 
have described)) sometimes it is found even in die 
middle of the western veinsi and the worlung of k 
has in some places been very profitable. The Teint 
of this Ibimadon ate duefly to the east and north of 
dsodty* namely, in th« miacsof Mumm^shrt, ^ 
gm Gttiw, MUteimf Mtfpmtmi^ wad HmtMm^ 
f m fN fi i* T^ coQsidefable profit IbmMity derivad 

IraOl 
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from Morgentteni) arose from this depot; the ore oc« 
curred at the intersection of the western ▼cins Gitf- 
wmrgm and SUher^prHstntf with the eastern vein of 
Jdtrgemttern. This formation still furnishes the con- 
siderable rerenue arising from the mines of Himmcls- 
€ahTt and Neue Morgenstem ; even in former times 
at must haTe yielded a brge quandty of silver, and it 
probably was the one which, according to Albert 
mhe Great, contained the capilbry silver which was 
^^rorked in the middle of the 13th century *• I have 
^>beerred tins formation in the Ober^Erxgehirge in the 
^district of Maritnbergf among other places at Drty» 
^^tMf^ near Tsehoptm^ at GiUcifgarten in Ho^gar^ 
Wm below JFalketuttin 1 in the district of Atmakerg at 
.Jdarhw^RoUmgt GaiilMhcbe Wwibsehaft^ as well as 
mn other mines near BehUUm and Bebeihenhergm I am 
%iiicertain if it occurs anywhere but in Saxony. 
The grey copper ore, rich in silver, together 

with 



* ]>e Minenlibiii ct Rebus Metallicis libri quinquc, 
ajBCtMe Alberto Magno. laino. Giloii. 1669, p. 28a 281. 
iu the feUowing wwdf. * Invcmtur cnim (ic argentum 

* mtivum), ia loco Theutonia qui didtur Wiiebcrg quod 

* sonat liber asont, aliquaado BBoIle licut pultcs leiMceii 

* et est purisBflsuB ct ep tu a ua genus aigentL** 
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with die lead glance tnd hnma blende irfudi.I have 
net with m thia fomation, may* at I stinngly ant^ 
pact they do^ conadtvfea a diftinti and peidcnhr. foi 
natioii* -.iL; ;ti u 

The lixth depot o£ metaUiiciova veina ia % depec 
of native anemc and led nlferofe* .^ 

b contains 

Chiefly nathn mrume and fight sad liliCK OPt^ ,, '-^ 

Sometimea a fittk aryaMMtf # . ; v . .. \ ...a 

Rarely a little €9ffir mMt • ^^ « 

Gbsice €9hak i s. .' i, ,^ 

Native silver i :. ; ;, '.•„'•- 

Leadgtancei . .'. y v ,; ^^j 

Irem pyritest vod 

Sfarry imuteiu. 
The ores occur in 

Common or lamellar iia«)r 41^; . 

Gteen^uerepat i 

Odcefar, and 

A Uttle invm spar* 

Thia formation occura at Freyberg, in the interaec* 
tioos» or in the, middle.ofvein^ particularly thoae of 
die two preceding Ibnnationa. They are found b the 
attddk of the vein b die mine JCwynMb Ihaveeeen 
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•ome men of it M liaaL It alio exiiti at Bmitr- 
Cliid, but I do not know in what manner it occun. 
Z have IB biUuinet recollection of haring also lecn 
it in the mine Himmilfahrl and GM-mU-wu. In the 
diatrict* wthin the jurisdiction of Frejbetgt I onlf 
know of it being found at Gtriiarfi but of tlut I 
Ittve.oDlf Ken one unall piece. It it chiefly foun4 
in Oier^£nigiHrgi, and principally at Pa!mhaum new 
XIaiienberg, where it occun along with a little lead 
glance and molybdena. It it alto found at Biirieb- 
fiaiehtatlen near Annaberg, and at Htrxeg Kari near 
£l»cnjTititrtitrf, The numeront oret of tilvcr, 
%rluch in former timet were worked out at Ebrtn- 
,^ritdtrtdtif in the Sauiirg, u well aa in the neigh- 
'bourbood at KlingtUMigil, teem, according to the 
speciment I hare teen, to belong to thii sLith forma- 
%im. It Kill it found in the vicinity of Bareasltiii 
Mad of WnuiOhat, chiefly in the mine Kinder LratL 
Xt wat formerly found at ittu-Leifjigtr-Glick near 
^ihaiuigMtffmtadl. Out of Saxony, it ocdurt chiefly 
«t JtadnmiUbl on the Haiir. I beliere it if alio 
found in the minei of iaiUt Mmri* in Mtue*^ I am 
WBcertain if I ought to cootider the glance cobak 
(with the copper akkel and natire wlrer), which J . 
tuve atcribcd Ib tlue fennadonf >i ivally b«loB|is2 
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to tty or ai fonning a part of the preceding fomuH 
lion). I incline towards this 'latttr opinioii. 
- Thb sixth formation, as well as the filth, is un- 
doubtedly of bter formation than the fourth, for 
both of them are only met with in the intersectioii^ 
or in the middle of the reins of the fourth fbrmatioDi 
but they always occur separately* I cannot yet af- 
firm, with certainty, which is the newest of the two| 
to me, however, h appears to be the last, viz. that 
consisting of natite arsenic and red silver ore. For 
I believe these two formations sometimes occur to» 
gether in the mines of Ober^Erugihirgtf and in them 
I have found red Inlver ore resting upoa the glanot 
cobalt. 



* "3» • 

'. The seventh depot of the metalliferous veins of 
the district of Freybeig, is a depot of red ironstone, 
and contains only 

Ochry nd iffutMUf or red hematite % 
.A little irvff^pftMMf/ • . . 

j^fMrfs, and 

A little bmvy spar. 

This formatioo, which is but of little consequence 
in woridng the mines of Freyberg, occurs in the vw 
cinity of L$imm and of WdHrdnft in th« mines 
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^M« Fertiina, Ftrgnligltr Sergmen, Uld Jthanna of 
Ltreitnhrg .- fitthcr, in the Tilley oT Munaiaeby and 
in other minei to the eutward Mid louthof ths 
town. It commonly occurt in the upper parts of 
the vdn. It i« also found in the mines of Zwiiff' 
ScUiUitl, Rilt and Wiustr LSvie, and I bcliere it 
waa met with long ago in thote of Juagt'hihfBirie, 
Junit JaiUat, Krvntr, and very likely at Jung' 
Tiurmicf. This is cettiinly one of the newest for- 
mation)) at appear) from tlie ptacei which it occu- 
pies in the veins. This formation pTohably aSbrd* 
the numerous and coniiderabte vein* of red iionstonet 
which, commencing in At OhtrpUrgt at GmiuM, 
ttretch acTOH VtifiUnd, and extend u fiur a* JF*Bui— 
tttin and EirmfrirJeridsif. It i* not improbable that 
the red colour of the gneiss, in some part* ot tb» 
suT&ce of the mountains of Fceyberg, ig produced 
by this fwmaiioa of red ii 
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Ihe eighd) depot of the metalliferous veins of the 
fittrict, it a depot of ci^per, conBiating of 

' JAsMfaM grtim t 
MaMU* and wti Mi h*vu§ inn tbrt, with 
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A Utde fMTte, and 

This formation, which is of Uttle importance, oo- 
curt about a league on the east side of the citj, 
chiefly 9t C§mr0dtd9tf hi the Jobmm^Miurienstmii^ 
NnditchertUfiatk, Lmrttat Gigentnm. I cannot say 
with certainty if the copper veins at Jobmutei on th« 
ffHigiiZ'Hoie, not far from AknAerg^ as well as 
those in the Stockwerke of Ltusett, and in. the mine 
of Fortuna near Grunthat, which contain the samo 
ores, belong to tins formation or not. 

* US. 

Such are the principal metalliferous veins in the 
mining district of Freybeig. If we consider the 
number and richness of the veins contained in this 
district, we shall not be astonished at the immense 
treasure which our veins have already yielded ; and 
we may indulge the well-founded hope of suoceasfol 
operations in time to come. 

Finally,! have no doubt of bong aUe to add to 
these formadons of metalUfefont veins, someochett 
less remarkable, and not so ridi. For example, I 
tiunk I havo seen in die mfaie HinunelsfiEttit, two 
formations of sihir ovtf which da not. occur in tho 
odier moutttalni. 

Onu 
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One of these formations contains 

Native dendritifirm tUver^ in 

Common hemrf spar^ and 

Brtvm spar. 

This formation occurs also at WtMUbm^ in tho 
Black Forest, in Zvh^^ ti the countrf of FUramm 
Sirg^ and at Sante Marie in the mines of JiiMt. 
The other formation contains 

Native dentlfmrm ether / 

Siiver^glanee / 

A little hrown blende^ and 

Sparry irmrtene, 
Thu occurs in and with 

Calc jpart aiid 

Brpwn spar. 

This fonnationy I beliere, is to be found at Rati» 
hendtinL in Bebemiat and Priester at Scbneeherg. 

I do not yet know to what formation the follow* 
ing bdongSt yIz. 

Light red silver ere, partly crystallized, and partly 
in the form' of membranes, which was formerly, and 
•till is found at Beschert GlMy Junge Thurmhe/vid 
JMmfi I am induced to think it belongs to the 
Iboftli formation, namely that which contains muivf 
0t4etHf wi p^le nd iJ/ncr art. It is most cmnmoii* 
^y feoad b teins that are of a ferruginout nature.. 

Fuitliera 
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Farther, we aomedmet find in teferd of ihe.^Fniie 
of the Freyberg dtttrict, chiefiy in die mines .^W 
kuimt on the JLerdkn b erg^ and L&mm Gt gmintm and 

Variegated copptrmn^ynfSii 

Copper pyriiett uid eren 

A little iopper glance. 
But I do not know whether diit formation should 
be considered to belong to the preceding ones, or if 
it is a distinct formation. 

I imagine, however, tibat bcnde the three depots 
of lead which I hate mentioned, there occurs a 
fourth, which seems to bt newer diananyqf die 
preceding, and conosts of 

Lead gUmee, in lamellar ooncretions, lidi in siU 
■ reri 

Cempact lead glami f < 

A little tfwi/>)prf!f#// 

Black UemUt and 

Sparry irwutam* 
It always occurs in loam. 

I belicTe it occurs at Hdewehf in the vein Hein* 
rich, St Morgenstem in fhn vdn Hamiichf and at 
Jftmmei/ahri in ^ ynia FtuAgluA $ all these vmns 
which sie. ^. tfifiing niCi hsvu n soudicilf direo- 

w** . ,-,■ ^^'*> '•• -•■*.•' - -',,'. ■ .'" ••- • ••' •- . 
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Tbey itiU (peak of dtutone, which a uiA to hara 
been fotmerl; worked in the Mutb-eau pan «f tlw 
diitrict of Frcybeigi but I have twc jtt been able t» 
flbterre tbe imalkst trace of it. 

I have alrcad; remarked, tbal tbe lecond, fourth, 
aod fifth depots contain Mme oret whkb appear to 
be of particular formationk 

I take no notice of veins which only contun stonjr 
■nbetince*, such at quarti, brown spar, heavy spar, 
snd clay i because I only with to treat of forma. 
iioni of DMtalliferous veins. Besides, I am not in 
pOMesvon of a sufficient number of data to be able M 
ny any thing certain with respect to them. 

Such U the summary of the principal observations 
which I have made on the district of Freyberg i tbe 
knowledge of which I have acquired from repeated 
observations made myself during 30 years. I have 
oblained it by fiequently descending into llie interior 
of mines ; by a strict exanunation of the ores which 
I have seen in diBerent cidleaions, on the authenti- 
city of which I could rely I and finally, in getting 
every imaginable infocmatioB. I Batter myself that 
the expoiicion which I have given of the state of the 
snining district of FKyberg, will not only serve as a 
-Wdd 
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node! for nmihr invetdgadont, hut that it wiU ez^ 
dt« die patriodc dfortt of die Saxon nunen, and ni« 
dttoediem to angment and complete die geognosdc 
and mberalopcal tablet, of which I haie only given 
adtetch. 

I cannot relraun from saying, diat in the country 
idjoining to the Freyberg miinng district we find 
other three parttcnbr and very disdnct metalltfciotts 
depots. 

The first is a depot of red dhrer ore diat containt 

Deef rtd silver grtf which oocura in 

^Korrs passing into i&smfteNr, whidi somrfimea 
has a green colour near the walls. 
' This depot occurs in the mines DmUI^ Abi H^ 
muigf Christ hachtnmg neu Fsigtsherg^ at Brmsmsisrf^ 
and in sereral other places. 

The second is an inconsiderahle depot of andao* 
ny, and consists chiefiy of 

Grrf suttitmttj mrr in 

This oocura in die nunea AJfU Hsfmrng^ at XUm^ 
Vs^fderg^ Nsm Hs^fmmg^ SitffM and Trrtrsijfidse 
Gisdsdsfi at Brmsmtirrfi it is found along with ^ 
fiofaeTt but seems lo be father newer than !t» 
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. * The third it the depot of lead and aiher at Bcitir* 
^miergg and contadns 
^ X^soi/fAMfr, finegranolaryandnchintilferi 

TeUfw and nd Uemli f ' 

A small quantity of commoii irm fyrUis $ tome- 
times 

A little native jiiver, and 

Silver glance, 
AU of which occur in 

Bremm spar, coarse and fine granular } 

S^^artn g and even 

A little iolc ipar* 

This formation does not occur in any other part of 
Saxony I but it is seen at Xefnik in Tnuujhama. 
l^erinpe it nay. oomain a sbmU proportion of gold. 









I I > V J •«» 



SUPPLEMENT.' 

• ■• ■».•.. • • . « ^ * . » ,. » . . ■. ? » i« ' ' . ■ 



n J . i'. ''Ml 



. N • 



• . * 



f • v' •■ .♦ ••'•?.»! \ ": • ' ». .. * 






■ ^f iU '., f '.'• 



vdlLiuxidii «ir fKMT * 


«3» 


1 


• 


* « 


,: l:Z\' -iA^jJ 



• • < * IT t . • -■ ; ^ * 



SUPPLEMENT. 



$ laS. 

SiNCB die impressUm of 1117 ticadae» I luTe had 
•n opportttnitj of making some obtenratioiit which I- 
shall here add, hecauae they wiU aerre to explain inj 
new theory of tetnat and cren afibrd a proof of m j 
doctrine. 

' In Ctcll'a Chenucal Annals, I have described a rt* 
petitory of wacke, known by the name of Btmmm 
«MuUf , which occurs in the gallery Barlarm at ^Mchm 
imstM. This wacke^ belongs to the trap formatioi^ 
but it occurs in a primitite lock of mica shue and 
clay slatei the repository descends to a depth of 150 
fathoms 1 it contains semi^petrified tree^^ the bark» 
branches, and leans of irUck are sdttentireb Thia 
repository bears a strong lessmManci Id ^rmna 1 it 

undonbcedly 
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undoalKcdljr wat an cnonnotu km fonned in dui 
high priautivc mountuni wUch ha* •ftnwardi been 
fiUcd up from above with wacke. What tvroludoa 
conM produce thit rent ? And what one conld bare 
li filled it up f 



* "9. 

M. de Gruucr of Beme, one of mj inoti disdiw 
guithed puj»I*, and a particularljr {ood geognaatf 
communicated to me a few yean tince a very in- 
terettinf obierration, tiz, that in the AIpi of Sirit- 
zeiland, namely, in ibc FjAiu, there arc narrow val> 
kfi which cut and separate the fidget of the moun> 
turn, which appear to be nothing but great rent*. 
A ihort time after I found the lame obterrabon cm^ 
tained in the nuneralogical letteri of Ferber. 

Something of the »ame kind occur* in Deibyihire: 
Whitebwit, in hi* Theory of the Fotmation of tha 
Earth, my*, that such a rent it to b« teen near MaU 
lock) the bottom cf which it filled with the debrit of 
dtt (ochi wUch conttitutt the mountain, and iha 
Upper pan !• tfai valley throogh which the Dnweat 



J 'SO- 
IL dt TMn» At pnwM capt^ganend of iba. 






retMAtioN or vxtnib tjt 

Sazon ninest ui die Gotdngen Iifa|;aziii^ giTCt a 
short and initnictife detcripdon of a cavity or dnito 
ditcoftred m 1785 at Andnashirgi in the fein Furf^ 
BUehtr^MMf* It ia two fathoms and a half long» 
and b some psrts 30 inches wide. It was not onlf 
fined widi the most beantif ul crystals of calc spar, 
hat it also contained large pieces of diis fossil* odisr 
lepottng CD one anodiery or prcjecdng into the in* 
teiior of the cavity : these pieces were covered iaa 
wnilar manner widi crystals which in part connect- 
cd diem with each odier* 

I waa lately favoured by one of my friends widi 
an eztrsct made from Fichtei*s Mineralogical Obser- 
vations on die Csrpadiian mountaina : due otract 
contains three examples of petrifscdona fbond ia die 
metalliferous veins ^f Hungsry and Transylvania* I 
ihall^iveitjiistasitwassetatme** .... 

fisa. 



* Bfincnloptcbe Bemeikaagfa veil dsa XupadMi^ 
von Jeh.£hicar.venVichtd. Svo. VisOi 1791, But. L 
pagss 4t. sad 49. The whok psMifs dmiivii to be 
4iioliA. It b dw feQofinDg. 

J* InwBl Xvnmita a Ml bioqgjhl fiem dM aabe 
^ ft id r li^i by / it WIS a MittidteiDsef dwdmiof a 



i 132. 

. I would recommend it to CTcrf miiwralogiit who, 
^ deuiwu of becoming actjiuinted with the nature 
•vf Teinf, to itndy dtote chicflf wUch occur in Ax 



F nnt, the puillcl iblia of which conttined > round hall 
" enetowd irilluii them. Thit liingitei ind the bill were 
" compoMd of dark brown iparfy ironttone (not brown 
" ipar, Ibr it contain) no manganeK) ; it occiured in c^- 
" ttaUieed quartz wUch wai found in deconpcoed gnj- 
" atone ; besides the fiingitei, (be whole tuHace af the 
■■ fboil it coveted with taigei and imaller thcmha of ipartj 
" ironttone of a bcantilul ^Id jrcUow colour. 
' * At Schenmiti, I alao uw, but did not leant "lom 
^ what nunc it came, * binlve ihell about the aie of a 
" hatel not rettmg upon quarti, and thii again on ■ de- 
** compoacd giejpitanc ) the two valTet were •epinted from 
* one another in a peipcndicular direction, perfectly en- 
** tilt, and with a iharp point very much benL The ihell 
f i* bent, *ei7 concaw ( iti ubetance thick, tmootb, much 
" weathotd, and appean t* bcleng to the c 



*■ If to tbeM two petufactiont he added the madrepoie' 
■■ Menticned b; Aiilic ConnwHoe Bocn, and alao a mail i^ 
f mf powewion faund in a gold van i> Tram^lrania, wft . 
, t* hm bu ioGcnteMable y—pi— of petiifuuoni occur- 
, f ling k tltt iMtallifcww* *(iu ti Bungaij and Tnnijl- 

I« 
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moontains called £rzgebirge» in Saxon j and Bohe* 
muy (principally at Joachimtthal) > and* also tlioie 
that occur in the Hat tz, and in Dabyahire in £ng« 
land. Perhaps the monntaina of «ComwaIl» and oJF 
Kongsberg in Norwaj^ nuij also ftunish aome into* 
vetting observations. 



In the concluding pait of this pasnge, the nme mthor 
nukes the fiiiOomng icmaifc. 

^ No one acquainted with the natnte of lodu ^nSL oon- 

/* lider this nwimtain as of Neptunian esigjn i its siibitanre 

* does nol contain the leait veeti^ of nnnne bo£es al- 

^ thong^thqrdo oooKm d» vaaa fihich sn dnoe^ 

•• it.* . ^^(.pt, ., ,.„ M-, ? ,,. r'^.'^ ^. J f,\, ':..,., ,r.': '^' 

,«T<- :.t a-rtif lO'r i-ih Tr* ^ .* .-., .^fs I .^^i/'Tt.iri^* \^ ** • 

^.« .■ ..'. 11,:.^.. .,i.. ^^ .1. ,^1... ^ .,j_; r.4,,?7i j^^ii .,;,• t'^ • 

u -1 !,»,,:■/'«; . I .' 's»> ; ■•• ■« ."J .'^l' / -i'-. ', r -V .: • / ■ 

'<-^«.' .».-'!' ...T»..' r-n-T! -■ ■ •■•/•.. ■;•»./.• r. ;• ' •; " .' : " 
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NoTX Ai f 3. p* 3. 

jAiLTHoacH Werner tajf, tn thii f , tbat fdai Mnp tn- 
Vene or cut the ttnU of Uie rock m wUch tlicjr occur, it 
desenref to be noticed that the branches of fcinf sometifliet 
nin parallel with the itrata which are travened bj the 
pfinctpal Tein ; and that in wme instances the principal 
vein itsdfy in part of its course, runs parallel with die 
strata. Such portions and branches of a Yon maj be con- 
founded with true beds, which shows the necesatj of ait« 
tending carefully to the ocictqgaostid distmcdon of bede 
andTeins u ijiey occur on the great scalei We will in 
general find that rocks or minerals in beds are diffincnt]/ 
arranged, and hxn diierent ocictognostie and gedgnottie 
fdatioBS fimnthe «ine racks and ttmcnliinniM; and 
that m these two spedes ef seposifeoiy thqr ^viU beeeoooft^ 
peniid with diimit ounanli. 

n Note 



Non B. ) 15. p. 46. 

In td£tiaa to llw theorie* a 
the text, two otbci* lu«c ■ppeuol nnee the publkatioo of 
lUi tnatiK. 

I. A pwliculir theory of tdu ikeuhed by Dt Huttoo, 
k Ui work, euitlcd " Theory of the Einh'*, Mid Ulcfy 
iUiiitnted mtb gte» ability ^ Pnlengi PUyMr, in tit 
work M the Huttouui Thmy : thU Uwocy b fully cn^ 
nincd by Pnifenoi Judood io hii Ekmcnti t£ Gc^ 

3. A New Themy of Velra by Purin, weU known by ' 
hw nuncralogicil obKrvilioiu on Sberiiu It u folly dc- 
tuled uodei the article FiUm, of the Nourau UctiaaurB 
fKoam Naturelle. 

Bendei the diETctent wnki treating of veini mentioned 
in thii tieUiK, the fbUoifing miy be cmniUed irilh lA- 
TMtige. 

I. Ckarpentid BeobKhtungn Qber die Lagemttte 
ia Etm HiuptOchlich, »a den Suhnichen Gebirgcn. 
Ein beytng aur Geognonc. Met Kup&m, ^to. 

Thii inictcMing work ii divided into Sam book). The 
fint boek tmu of the itnta uid bcdi of mountrau, m •• 
br u tb)7 are to be GooBdacd u TepoBtoiiei «r Die*. The 
Mcandbook Imtt of iheat niaenl lepootcriei dciNeu- 
MlidwMr. ThathMbookUotiafLbcpwigeofTciD* 
lhHM^£&iBt tftdaat locks, m ebocf the ehuga 
they 
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fiiej induce on tbe noghbouring rackf. Tht Ibairth ticaU 
«f vrins filled with ttaoj subitincct ofdtfecat kinds* 

a. Beitimge xor Natutgeachichte der G&ngey iK» Johaim 
Karl FrieslebeD, in Ton MoUt JahrbQcber der Berg und 
Hiittcn Kunde for iSoo. 

3* Bemcrkungcn fiber der Hits Ton Jbbmii Kail Fiica- 
leben, a nAu 8vo. 1795* 

4. Stnunhtng Mtneralogitcber imd Bergmaniickcr Ab- 
iiandlungen, von F. Mokt. Wicn. 1804. 

5. Renss Minendogiicbe Geographies Ton BHhmcn, 
DrcKlen 1793 to 17979 l rtiiu 

6. Von Boch Geognoititche Beobachtungen. Berlin 
18029 ^▼o* 

7. Jameson^ Mtneralogj of the Scotdsh islet, 

8. Williams^ Natural Histoiy of the Mineral Kingdom, 
2 Tols. 8lro. 

- Tins work is divided into three parts. The lirrt part 
treats of the natural histoiy of the strata of cIm], and of the 
concomitant strata* The second part treats of the natural 
histocj of mineral Teins and other beds and repositoties of 
the predoos and useful metals. • The third part treats o£ 
the natural histocy of the pievaOmg strata, and of the 
principal and auMt inteicsting phcnoBiena vpoa and within 
the surfrcc of the earth. Several yeaii ago the first part 
of this work was translatied fato Gciman, tooompanied 
wiUi maoT TafanUe IHufffattftnt and idd i t i iH M § mom latd^» 
li wv aft mfiMmod* B ba rlT ^he whri f woc k has bees tiBms- 



htediototbeGcnnin It tlwicqucB of Wcracr, iDdutfr- 
cdnptaied «itl Din7 nloibU MM* by the mnihtoi Hcu- 
tkh Mmdet, ■ p^ of Wemei'i. 

Note C ) 31. p. 51. 
Allbough tlw u n M i ncc which the crouing of rtini if- 
fbrda m in dctcnaiiUDg thr iclative igt t>f tieh hu hccn 
wmk orcrioalwd br mlnenlo^w in gcnenl, it had not 
OMpcd the obiemtioa of Prjrce, who notice* liw ciicim- 
Mines in hit mA. ginng an kcecumt «f the ceuDtiT tnd 
■inei of CorntreU, Theic obMmtioni nuit hive been oar 
knuwn taWemn; fbi it cumot be uppoted ihatm ntbet 
nho hu ihovrcd n much iniietj to confei on erery wiitot 
dw merit to which hii ttmiiki cntille him, would hm 
puMd OTCt ihii circunulance had the «ptk fallen nndei tua 

Ai thepanige ii one of much importance, from cwifim- 
iif thii pri of the Wcmetian tbeai7, 1 thiU pn it in lui 
awn woidk 

" Becatuc Oh CtoN-GotMni, or CioH>Floolt*ni, nin 
" ihraugh all T^M of oppoote diiectioni, withoot tht 
1* le»U intertuptian fraoi then, but, on the contrary, do 
* apparently ditjoinl, and ^locate all of them ( it icemi 
t the eait and mat raf» 
■ *tinl i and that Mna great 

f mm ckfi* nd opeMngi. But bw, « when, thii 



M ibould €one to jtm^ m cnmol pmooM to.lNm n 

VidB F7CCH MJnenJogia Co m u h i cmit , pu ioi> 

Nora IX } 40. p. 6i* 

In iBinj of tlie naditoiM dtittictt in SooUand, pvti- 
cultfty in the Ofknej tnd Shetland iileiy then are naaae- 
VOQS and veiy extcnate deep and wide icnti and finoNl 
Itillopcn. 

Note £• f 48. p. 74. 

The oceonence of coal in Tont is a race phenomenon* I 
am happy to he able to |;ive an tnitance of it oUenred bgr n 
miner of great tagadtj and skill, the late Mr Williama. 
In his valuable, but little known work, entitled Natural 
Hbtoiy of the Mineral Kingdom, there b the £»Ilowin^ 
description of veins of coil at Castle Leod. 

** I hate seen coal in the ca^^^ of auneial vcma at 
«* Castle Leod, in the higUands of Scotland. Thtscztn- 
^ ordinary coal is lodged in fommon lake vans, or per- 
^ pendicular mineral fissures in the aaoontttn locks, &r 
^ fipom any strata of coal, or of the coal asetals. The 
^ veins at Castle Lend open into bellies or concavities of 
^ diffiBient lengdis and capadtj, and dose again, or check, 
f by the sides of the veins coasing tqgetheri and th^ 
1* have ovisiy chafacter and descnption oobbbmi to good 
f lake vnav md the coal ia lodged k'j^ cavitacs of 
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* tliem cxact]7 in the tune raaimer m leadi copper, $ic% 
** ue found in nich Tcint in other placet. I got tome cod 
** dug out of one of thete Tont, which I burnt in the 
^ houte : the coal was very toft and tender, being Tex}! 
** near the torfiKc; but ^ was perfectly clean and brighu- 
** about one foot thick where I opened the ground, but it 

* grew thinner towardt the endt of the belly or concavity 
** of the vein, and it toon dwindled away to nothing, and 
^ twitched out entirely ; and I taw it open again in teveral 
^ places in the bearing of the van. This coal wat ez- 

* ceedingly £it, to as to run together strongly in the fire 
** like the best of the Newcastle coal. I look upon this 
f* phenomenon in the natural history of the mineral king* 

* dom as a great curiosity. I call it a phenomenon, be- 
** cause it is an extraordinary appearance quite out of com* 

* mon experience. I did not know any thing about coal 
** in such a rituation and circumstances until I saw this* 
^ I had never heard nor imagined any such thing until 

* this offered itself to my conrideration. I was at all due 
** pains to investigate this phenomenon thoroughly, so as 

* not to leave out any dicumstance winch should be 

* conadered, and so as not to be <»istakm in any 

* pobu 

* * lliere are several mineial veins at Castle Lend nm* 

* ling parallel to one another upon the nofth-east ode of 

* n pKtty high and locky mountain i and there are some 
** liNcr itiuigibnnching onl firom the piindpal veini. . 
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ArmiDxx. t^f 

* There it cotl fisimd in thiee or torn of theie vciai^ 
. ** put of which hid been wrought out of levcnl belliet of 

* thow?dnf,at£uratthe7couldgodownibrwtterybelbi« 

* I was there > and m I had no apparatus for dnwmg the 
** water out of the old works, I was obCged to open nevr 
^ ground &rther forward upon the bearing of one of the 

* fdnsi out of which coal had been wrought— When X 

* opened the ground the coal was onfy about one loot 
** thick, and it onl7 continued Sn a lew yards in length at 
** that thickness, before it began to dwindle awajbgrde- 

* grecs, and it was soon squeezed out entirely at both 
<* ends of this little belly} however, I saw cndently, that 
** some of the bellies or concai^ties of the vans, out of 
** which they had fimnerly dug some coal, were wider 
** than the one which I opened. Some of them were up 

* to three or lour feet wide between the sides of the veins I 
^ and the concavities^ out of which they had dug coal, were 
** also somewhat longer than the one I opened* But thej 

* had chosen the best pUtces lor thdr triab^ which vsio 
** not difficult, as the coal was to be seen in the veins 
** at the sur&ce of the ground. I saw cool in several 
^ places in the checks or twitches of these veins b e t ween 
^ the open bellies, not above one inch in thickness. 

** The drcuBBStanee of those coal veins opening inte 

* bellies, or concavities^ befcifoen the sides^ and twitching 
•* agam by. the two sides oommg dose together, is 
•• to tU aiBMna^iiM of dM desovtMBi. ihoi^ 

«cavitiit 
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*f caTitiet of the veins tt Caitk Leod are reniariably 
f short i and the twitches, or dote parts, are also short) 
** these being a species of piped rake veins, the charac- 
^ ler and description of which is, that they open and chise 
** again at short distances in the line of bearing, and the 
^ pipes or concavities put down in the dip of the vein pa* 
** rallel to one another.** 

Note F. { 49. p. 75. 

. Gnoute, nenite, and greenstone, are rocks which bear 
considerable resemblance to each other ; it is therefore of 
some consequence to attend to the nature of each, that wO 
may be able to distinguish them, not only because an inato 
tention to this circumstance has frequently ltd into error, 
but because without attcndbg to it, it will not be possible 
to give an exact account of any tract of country where they 
occur. The author has, i^ a note to } 49. pointed out in 
a very perspicuous manner, the difference between nenite 
and greenstone | to these gramte also bears a strong re^ 
semblance ^ they differ, however, very essentially, not only 
in their component parts, but In their geognostic atuation 
and sdationt* 

CrouttU^ the oldest of the rocks which compose th« 
crust o£ thb earth, either fbnns the lowest bed of a moun- 
tain, or constittttet the wholo mass of it, around which thtf 
other racks are wrapped in the mantle^brm. It is an ag* 
gngato lock c«apoiad of felspar, qmtts, and mica, in diCi 

&icnt 



AffnoiDiz. 249 

fefBit p fopoc Uo n iy andtheteYifjmichintlieibeoftUr 
gnint. The fieltpar is genenllj moit ibqndint» and the 
nicft tn anaUett proportioo. It it often stratified. We 
sever find the oldest granite oonstitatbg the oiass of n 
vem, although the second and third gnmte fiocmatioiis 
frequently do. 'The third or newest gramte fbrmatioii 
sometimes b oiet with in overljtng fimnation* 

SUmu u an aggregate rock co mp osed of felspar and 
hofnhlende} sometimes it contains a small admiztnre of 
quartz or nuca : these however are 0QI7 accidental, and 
when the]r are present it is in small quantity, or in particn* 
lar parts, without affecting the general nature of the rock* 
Hornblende is the characteristic mgredient which serves to 
distinguish it firom granite. It occurs always in unconfiMw 
mable and overlying stratification, or in vans. Its beds 
always rest upon the old or primitive rocks : we never find 
h under any of theou When it oonstitntcs vcinsi they al- 
ways traverse the beds of the primitive rocks. It is never 
traversed by veins of the primitive rocks^ except by those 
ef the third granite fiMmatioQ. 

Crteiutome u m compo u nd aggregate rock conastmg ef 
hornblende mid fidspar, in small graini^ which are £n- 
quently so asbute thai the sock is abnost destitute of the 
gratmlar stru c ture , and the constitumt parts cannot be di- 
itmgnished. The konUeade Always prednmnialfs, mid 
l^to thefoc((tim gre«i celoar from which itdanves 
in iMMtb li HMHimyi 00am imtiM. This mk it 

n fend 
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bmd in ill dw JiSncnt cltnc* ) ipuingl j In tlw prinu- 
tivB, Bote ibiPidwitlr in the tnnnlim, Urgclj in the 
ioMi, and nrj copiouflr in the cml fbtmition ) in Uu* 
lut, Ttini tf it ue fraqucnl, bmiing wliit hive in ihn 
cwntry btca cilkd whin dyko, ■ nime destitute of *nj 
perticnltt ippUotioa, end which ought ibcnioce to be d!«- 



Ttaa ihii raiiety end nnirenililjr is the occurttnce of 
gRenMone, nincntogiMi who did not conndei it in(h >b- 
teotion hm frtqucntlj misuten iu niture } and it hu 
not unfrHiuently hem confbunded with, and dncribcd u 
old gnnite. But the pmence of homhUndc, which never, 
even in the noM minute proportion, ii found lo enter into 
llie coBpontloo of old gnnite, oublithei > muked dif* 
brence. Mic>, it i> true, lometimei ocean in gteenitone, 
BOi* pnticuUrlr in the trmnnlion kind ; end m»j hare oc- 
owoned ihex erran, crton which, however, we tnut, 
ynU dinppeu with the idvincemcnt of the geagnoi<r. 
When nuci doc* occur in grecnitonc, it b lo be eonildered 
M en adventitiaui occnncnce, not iSccting the true n>tui« 
of the rack, which will be cuil; uccrtained bj t more 
fnliculir end cxicndve cununalion of the bed. 

We hwc, in tUi cosntiy, >n intcrcMing vaiictjr of timk 
ition gremnooe in bcdi, contiining en admixtare of mica, 
in prell; Inp quantity, which hai made them be conodep* 
•d bj nam m gruut*. The hedi to wUch I lUude occui 
jn J ii m i rwH i f hilb, am Ncftliw, of wUek ibn an 



lectioiii made hj Fannel burn. But n cmnioatioo off 
tlie natnic of these bedi» ind their altomatioa with gray 
wockcy convinced me that thej axe of tmoitioii gvecop 
itone. Since then this tiact of eomitxy has been oiost wA- 
■atelj cuaained bj Dr QgUby, who picsented to tho 
Wemerian Natural History Society an ciccllent aBcaaair 
OD the subject, in which he pointed out and iUnstnSted by 
spedmens the true nature of these beds and the different 
veins which traverse them. 

Besides the rocks noticed, there Is a vaxiety of grecB> 
stone which difes somewhat from any of theou This hat 
been denominated by Pirofessor Jameson neitak gnem^ 
Home, In it the felspar preponderates, and is fommonly 
of a fiesh red colour, 

A consideration of the particulars mentioned in tUs 
note, shows the utility of the study of ocictognosy as m 
preparatoiy step to that of geogno s y i ^ without a ooaa* 
potent knowledge of tho nature and chasactcn of tho di£^ 
lincnt unple fossils, the geogno|| will not be aUo to com- 
municate to otheia what lie may bbSmro in tho diffmnt 
mountain locks, iduckto tho spoodativo MtmaEst, Shbi 
naobjeft of so mmJi cmiodty, and to whoso oocnrato and 
Aothfid detail so miidi moii bo tn^ it dm kvast^gatioM 
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Note G. f 49. p* is* 

Bcades the lockt cnumented in the text, at occurring 
in ftinty the fidliming have tlio been obienred by Profiet- 
tor Jameton, vix. /o i y^ j fr j f /Amti fuckti^m^ and /m/* 

Note H. f 53* p* 83. 

Bedded veitu are those into whose structure a Tariety of 
dilEncnt fiosnk enter. They are what have by some been 
denominated strMtified veims^ but as the term stratification 
applies only to rocks whose substance is uniform, but sepa- 
latcd into dilEerent layers or strata by parallel rents, it can- 
not with p roprie ty be applied to feins that are composed o£ 
beds of dii!erent fiwal matters. 

In bedded veins the beds are arranged in a determinate 
order which corr es ponds on each side, and are parallel 
to the walls of the vein. The part which lies next the 
walls has been first fiormed, consequently is the oldest ; 
the others have been fimned in succesnon towards the 
centre, which is the last linmed, and therefore the newest 
of aU. hk consequence o£ this deposition of the succcmive 
bedf firan the walls tatho centre of veins, the last fimoed 
beds .contain the im pi e isi o ns of the crystals of those that 
neit first fomed. The centre of bedded veins often !«• 
onfiUad npi Md aie then dnuj cavities^ which ave 

fiteq^icBlly 
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fteqaenUy lined with cfyitak of the last fiMrmed M 
in the empty tpece, and tranquil ttate of the tolotion in the 
vem, have shot into regular Ibimt. The greater nnmber 
of the beautiful apedmens of cryttalCzed minerala which 
we meet with in the cabincU of the osriouti have been 
fiinned in this way in the dxuay cavities of Tcina. 

We meet with many instances of veins of thb kind. Ift 
the Ficyberg district they are, as b mentioned in the tot, 
numerous. In this country they are not nnfreqiient* la 
the island of Arran we find many examples of them: there 
they are composed of greenstone, poiphyiy slatei pitd^ 
ftone, wacke, 6cc arranged in £fieient, but ahvays in te- 
gular and determinate order. 

Note L { 58. p. 89. 

What Werner here alludes to by the mtimate '^ dennec* 
^ tion which takes place between veins and the rock/* ap- 
plies not so much to true v^s as to ootempocaneoos veine 
which are but little noticed by htm in thb treatise. It 
not till after the publication of it that his attcatioB 
mote parUculaily directed to them. I have th eief be e 
judged it proper in this note to pomt out the most material 
points in which fiemfmrmneomi difier fram inu vdns, lo* 
. fiening lor a mote detailed account of them to a paper oa 
tUs subject by Profciior Jameson, which I hope will soon 
•ppear in thoTwnnctiQBiof tiwWtoariMiNatMallfr 
sioiy Socielgr. . . ; ^ - •• . . ; 



Coiemf9rmu9Mr vems haire nott ^fantnXLj a tortnoui 
finn, and frequently branch off in a Tanety of dixcctions \ 
tiicj are always confined to one bed, and are never ob» 
iecTed to tiavene tbe different beds of a mountain \ they 
are generally encloied, and are not separated from the mass 
«f the rock in which they occur by walls, like true veins, 
but are intimately connected with it, indeed they mutually 
fass into each other. Their nature approaches very near 
to that of the rock in which they occur. In the compound 
«r aggregate rocks they commonly consist of one or more 
«f the simple fosals of which these rocks are composed, 
•ometimes of all the ingredients, either in- proportions dif« 
fenng from the rock, or varying in the size of the grains, 
which, to a casual observer, may be productive of error, 
and lead into mistakes which are apparently at variance 
with the geognosy. They occur in all the mountain rocks, 
though they are SMtt numerous in those of the compound 
kind. They are particularly frequent in some of the old 
frinutivie rocks j gnuute often contains many cotempora* 
aeout veins of quarts, and felspar either angly or mixed 
together in different proportions \ in giuist they occur in 
l^reai abundance, and when their structure approaches more 
to the granular than the ilaty, which ia frequently the 
case, they bear a great resemblance to granite, and have 
been by lone conadercd at gnuuto % but we know that 
iMnt of eld gianite never occur in ai^ sock of more recent 

fafiaatiOB^td that whcawe do find vans ^ 
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^gaan or nica date 1 thejr are of the /iM gmite fi»m« 
tioiiy which only presents itself in overlying Ibmiatiaa^ or 
In wanu Such cotemporaneous reins are finequent in mtjof 
places. I may mention them as occurring in the island •( 
Anany at the Tor-nid-neon, near Loch Ransa, in Glen San* 
nicksy and many other places of that island, ivfaich affiarda 
so many interesdng particulars to the geognosL In -green- 
stone of eveiy formation, we frequently meet with cotcn* 
poraneoos veins of felspar, hornblende, and nenitic green* 
•tone, which often run a long way in the beds of the com- 
mon greenstone, instances of which are to be seen at Safia- 
bttiy Craigs in the vidnity of Edinburgh. 

Besides, these co t emporaneous veins which, as aaentionejl 
above, are composed of materials which do not diiier fron 
the nature of the substances compoang the iock in whidi 
they occur, we often meet with them consisting of mat»- 
lials difoing a good deal frosn the rock* Of this kind 
are vans of steatite wluch are so often seen in serpentine^ 
and of calc spar in limestone* And in the -fleets neks wv 
vety commonly find cotempora neo us Terns of quarts | n* 
ftances of wUch occur so frequently in most of. the nouft- 
tiin focks that thq^ require no tpecificatiop. ' 

NoxxJ. { 60. p. 90. 

In addition to what hat been smd in icgaid to tho tUdb- 
:aassorwidth«f ctrtunTcini mthbf, wo'siayadd Aift 
vdMof gninsloM Mity fitctwidt oeenr mAamivoA 



Tnttmmt Jmbooh amtSont tn hit G cognoiy irdm of por* 
llijry ilati 140 tttt wide that occur in the tune idand. 
It it worthy of lemark that all thete ytty wide ^rcini kk 
Airan ooov in tirata of tanditone which an nearly hod- 
•ontaL It woold teem that the widett vcbt generally oc- 
cor hi the nott horiaootal tkrala. 

NoTX K. { 6^ p* 119* 

It it now 00 longer doubted that the tame fluid may 
contain in tohidon different taline tobstancet at one and 
the tame tiate | and without any great stretch of analogy, 
the tame tlung may be extended to earthy mbstances, 
TUt idea I find to be cntertuned by a naturalist whose 
•nthority must give waght to any opinion ^ I allude to 
the Count de Boumon, who expresses himself as foUowt. 

* When a fluid holdt in tolution the integrant molecules 
^ of tevcral different substances, the molecules of one sub- 
^ stance past between thote of the others, and each obey* 
^ ing itt own lawt of attraction, crystallixes separately. 
^ Besides the particular instances of thb which occur in 
^ our elabc^toriet, there it not a metalliferous Ttin which 

* does not fiirmsh examples of it« Granite and a number 
** of the other aggregate rocks are striking examples of 
** ihit. Natino presents ut with a very interetting £Kt in 
^ mbttancet confiitedly cryttallised, which eontfti ft dit- 
** iwilnated through them othert in a ttate of legular and 
^ fmbel oyitaBintion > mch at conpacl gnaular liaa»> 
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* tkoQe ooDtatmng cryitalf of qiititx, octahadfal iron om| 
^ ttid often otlicr mbiUncet) wch ts muiet of gjpi Wlucli 
** contain the nmci^ (crTstiUiicd ?) ** oroTttali of bon* 
^ cite, of quartx, of carbonate of lime, or, ]astl7i of vimgo> 
** nite» ai in Spain i nich at masKt of porpbjiyy &c* &C.. 
** In a solution which contains the integrant owleciilcs 9& 

* man7 different snhstancrt, but one of these in greater 
** abundance than the rest, the' cause winch has p r ev mt ed 
** the aystallization of thelastof these has had no effect 
** on the others. Is it not natural to cendude, that, after 
** the hasty and confused pcecipitation.of the most abon« 
** dant substance, the predpiuted mass, bong of n sofb 

* texture^ hu been penetrated with the sobtion loaded' 
^ with, the mtegcant molecules of the other substances 
^' which have afterwards mdted and been crystallized, as.. 
** was the case with the alum and day mentionedrin £.&(?. 

* Hus kind of unioii is known, to^ minerdo^^ bgr die- 
** luane of «4rirvr MiinKtiom or ^fiuiy. This explaaadosi 
** appeaie to ae to be opplicabk ton gicat munberof 
** &ct8 which wo observe in nature I nch, fiireiample^at 
** the fivmatioB of ffint in nodnloi hi dttlk, or Idl kigw^ 
«aas8etincaiboiiiteonime.«» Viii TrmH H Mmiml^ 
gm, p&t H. it Omi^dtBmnm, 410^ amt voL f. iga^ 
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Nora I* { 73. p. 139. 

White Watson, F. L. S. in a tmall Uact pabCshed in 
1797, nsintatni that the mines in Derbyshire do tnyerse 
the tOMlstone. Hb account is as fbliows. ** The rake 
^ ¥einSy containing ores in the incumbent limestone strap 
** tmii generally descend through the toadstone, but are 

* leldon Ibond to contun ores when in the toadstone } ga* 
^ lena (lead glance) is sometimes found with blende 
** and other minerals'} but this circumstance rarely occurs : 
** the veinSy when in the toadstone, are generally very 

* small, and com p osed chiefly of calcareous spar accompa* 
** ned with asphaltum j when they descend into the lime- 
^ stone under the toadstone, they become thick again, ttid 
** frequently as rich in ores.^ 

Note M. { 76. p« 141. 

It would appear firom later obsenrations, that very con- 
siderable fiarmations of lead glance occur in the coal Ibnna* 
tin in dilBBrcnt parts of the county of Durham* 

Note N. f 76. p. 14a. 

Werner lemaiks, ** that in the substance of the primi* 

* tivc focks we never meet frith the sayiUest trace of in* 

* Hammable or coaly matter.** Since the pubHca^on of 
. this tiiatise, Werner lamself and other mineralogists have 

discovcfcd 



disoovered ikiifgUmc§ eoslin prinulitiB mouattiiii^ |pi ndM 
«f gndsiy mica date, and diy dale* 

• NOTK O. { 125. p. 227, 

ficadet the fbnnationt 6f luuigiamt cnanierated m ihe 
text, another may be added ^ it it thai of Wanlocfchead 
and LeadhiUt. At Wanlockhead the veinstones ai^fwerM, 
huiuiUr iimnf tp§r^ tde tp»^ hrmam ipar^ and motmiam 
mtI. The Qces axe iSMnZ/AMnr, UimU^ mtngMiM pchrt^ 

iHm tWrthf tptUTM von e^f tMUKIMf^ PtQWM IfWI §Citttf tt9M 

fyriteff €of)fier mmri^ grten IhuI vrt^ wMi9 Inutun^ lead 
vMoi wni brwM kenmhUm ^ 

At Lcadhills the wis are filled vnth Uie suae mitirrieli 
as at Wanlockhead. These vcinB tiaTcise grtg VMiekt and 
fmy wMke tku^ and frequentlj oontatn ficagmentt of both 
of these rocks./ 

At StronUin in Aigyleshnei there is another fixmadon 
^iluulglamee^ ivhich difiers from that at Wanlockhead and 
Leadhillii and is pfobahfy of a diftreut age firom anj of 
those cnomerated m the leil* H oontabs Aii/jf4BaM^ srwi 
/ynltf /, MiSr {par, im»y ^par, .ijitmimw, €fUi j»«r mdj^ 
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